l/-:x(p 


library 


(Inrnutn. 
14  i^A 


q:i3 


f:-^. 


i  J- 


Digitized  by  tine  Internet  Arciiive 

in  2010  witii  funding  from 

University  of  Toronto 


littp://www.arcli  ive.org/details/transactions26medi 


THE  TRANSACTIONS 

OF  THE 

MEDICO-CHIRURGICAL   SOCIETY 
OF  EDINBURGH 


VOL.  XXVI.— NEW  SERIES 


SESSIOA^   1 906-1 907 


07 

^r  the  SoctetB  bg 
BULL    &    SPEARS 


JAMES  THIN,  PUBLISHER  TO  THE  SOCIETY 
ECiinburgb 


PREFACE 

The  present  Volume  is  the  Tiventy-sixtli  of  the  Nciv  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session. 

That  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers  ;  the  exhibition  of  Patients,  illustrating  rare 
and  interesting  forms  of  disease  ;  and  the  exhibition  of  Patho- 
logical and  other  Specimens,  so  essential  to  the  proper  under- 
standing of  the  morbid  changes  which  take  place  in  the  human 
body. 

During  the  past  Session  Extra  Meetings  were  held  for  the 
exhibition  of  Patients,  Pathological  Specimens,  Instruments,  etc. 
It  is  hoped  that  such  Meetings  will  materially  increase  the 
usefulness  of  the  Society. 

One  of  the  Clinical  Meetings  was  held  in  the  Royal 
Infirmary,  and  another  in  the  Royal  Hospital  for  Sick  Children  : 
both  were  very  successful. 

It  is  believed  that  the  publication  of  the  Transactions  in 
this  permanent  form  will  prove  a  valuable  contribution  to 
medical  literature,  will  encourage  the  Members  to  take  a  more 
active  part  in  the  work  of  the  Society,  and  will  tend  in  no 
small  degree  to  increase  the  influence  and  usefulness  of  the 
Medico-Chirurgical   Society  of  Edinburgh. 

A  general  Index  to  the  first  Twenty  Volumes  of  the  New 
Series  was  published  in  1902.  It  is  uniform  with  the  other 
Volumes. 

William  Craig, 
Editor. 

September  1907. 
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IV^  Exhibition  of  Patients 

I.  Dr  Thomas  IV.  Dewar,  Dunblane,  exhibited  a  case 
of  LUPUS  VULGARIS  of  thirteen  years'  duration,  healed  in 
forty  days  by  the  intravenous  injection  of  an  ethereal  solution 
of  CHIj  and  the  local  application  of  H^O,. 

The  patient,  who  kindly  consented  to  appear  was  a 
lady  aged  twenty-nine.  There  was  nothing  remarkable 
about  her  previous  history  ;  her  maternal  grandmother  died 
at  the  age  of  thirty-three  of  pleurisy,  of  which  she  had  had 
several  attacks  during  her  lifetime.  Her  own  father  died  at 
fifty-one  of  pneumonia,  following  upon  a  neglected  cold. 

The  lupus  began  on  the  left  cheek  when  she  was  between 
fifteen  and  sixteen  years  of  age,  and  was  then  called  "  eczema." 
Just  before  it  appeared  she  had  the  canaliculato  the  left  tear  duct 
cut,  and  has  associated  the  onset  of  the  lupus  with  this  opera- 
tion, but  probably  erroneously,  for  it  appeared  on  the  right 
pinna  and  at  the  angle  of  the  jaw  on  the  right  side  almost 
simultaneously.  So  far  as  she  recollects,  no  treatment  was 
adopted  for  some  years.  When  she  was  twenty-one  she  con- 
sulted the  late  Dr  Stewart  Stirling,  and  was  under  his  care 
from  1898  to  1902.  He  cauterised  the  spot  and  tried  a 
number  of  different  ointments  without  benefit.  Dr  Dewar 
showed  a  number  of  the  prescriptions,  which  contain  com- 
binations of  the  various  drugs  having  a  reputation  in  this 
disease,  viz.,  zinc,  lead,  carbolic  acid,  icthyol,  mercury,  salacylic 
acid,  boric  acid,  iodide  of  potash,  iodoform,  etc.  In  Julv 
1 904  she  consulted  Dr  Norman  Walker,  and  on  his  recom- 
mendation had  a  course  of  the  Finsen  lamp.  In  this  treatment 
she  persisted  for  twelve  months.  The  lupus  of  the  left  cheek 
improved  somewhat,  but  the  right  ear  and  cheek  were  un- 
affected. In  July  1905  she  discontinued  radiotherapy.  She 
felt  that  "  it  took  a  lot  out  of  her,"  but  her  principal  reason  for 
stopping  it  was  illness  in  another  member  of  the  family, 
which  necessitated  her  remaining  at  home.  She  became  Dr 
Dewar's  patient  on  the  9th  of  August  this  year,  and  her  state- 
ment then  was  that  the  disease  was  "  worse  than  it  had  ever 
been,"  any  benefit  she  had  received  from  the  lamp  having  quite 
passed  off  She  was  dyspeptic,  looked  ill,  and  had  lost  one 
stone  in  weight  during  the  preceding  twelve  months.  She 
had  a  slight   cough,   but    nothing   was   discovered    in  the  lungs. 
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also  swelling  and  pain  over  the  third  and  fourth  right  costal 
cartilages.  These  symptoms  have  now  disappeared.  There 
was  a  ragged  triangular  ulcer  on  the  left  side  of  the  nose :  a 
chain  of  smaller  circular  ulcers  with  unhealthy  scar  tissue  inter- 
vening joined  this  to  a  fresh  extending  ulcer  over  the  left 
malar.  Numerous  small  pits  were  at  the  margin  of  the  affected 
area,  passing  upwards  to  the  lower  eyelid.  The  lobe  and 
hilex  of  the  right  ear  were  ulcerated  on  both  sides  anti  the 
resulting  deformity  is  now  visible.  Small  ulcers  extended 
up  the  cheek  in  front  of  the  tragus.  A  large  ulcer,  three- 
quarters  by  half  an  inch,  was  situated  over  the  angle  of  the 
jaw  on  the  right  side,  and  extended  upwards  in  a  deep  fissure 
between  the  concha  and  mastoid.  The  surrounding  tissue  was 
reddish-brown  in  colour,  thickened  and  indurated,  beyond 
which  were  scattered  little  vesicles.  On  scraping  off  the  tops 
of  the.se,  sharply  punched  little  red  holes  were  seen.  The 
diseased  areas  were  extending  and  covered  with  crusts.  The 
treatment  consisted  in  an  endeavour  to  restore  her  apjietite  and 
digestion,  which  even  now  is  not  very  satisfacton,-.  although 
she  has  gained  at  least  six  pounds  in  weight  :  she  is  still  eight 
or  nine  pounds  under  weight.  The  .scabs  were  washed  off  with 
hot  water.  Th<jse  which  would  not  come  off  were  removed 
with  a  spoon  or  pulled  off  with  forceps.  No  violence  was 
used,  and  I  endeavoured  not  to  cause  bleeding.  When 
thoroughly  freed  from  scabs  and  discharge,  and  dried,  thin, 
pieces  of  cotton  wool  soaked  in  a  5  per  cent,  solution  of  cocaine 
were  applied  to  the  ulcers  for  a  few  minutes.  On  removing 
these,  thin  films  of  cotton  wool  .soakai  in  a  ten -volume  .solution 
of  peroxide  of  hydrogen  were  left  on  and  kept  in  [Hisition  by 
touching  the  edges  with  collodion.  Mvcry  second  day  she 
received  an  intravenous  injection  of  I  5  minims  of  an  ethereal 
solution  of  iodoform  +  liq.  parafliin.  He  examined  the  discharges 
microscopically  and  failed  to  find  tubercle  bacilli,  but  this  is  a 
common  experience.  A  test  injection  of  Koch's  nld  tuberculin 
was  followed  by  a  rather  violent  reaction.  Now.  if  the  local 
application  of  peroxide  nf  hydrogen  can  heal  a  case  of  lupus 
vulgaris  of  thirteen  years'  standing  when  the  Finsen  light  and 
other  appro\ed  methods  had  failed,  then  lupus  was  no  longer  the 
serious  malad\'  it  is  considered.  No  one,  he  venturoti  to  think, 
would  suggest  this.  If  this  was  admitted,  we  were  then  left  with 
the    conclusion    that    the   intravenous  injection    of  an  cthcrval 
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solution  of  iodoform  had  played  an  important  part  in  the 
recovery.  He  had  long  desired  to  test  his  method  of  treating 
phthisis  in  a  case  of  lupus,  for  it  appeared  to  him  that  if  an 
ethereal  solution  of  iodoform,  intravenously  injected,  was  equal 
to  arresting  pulmonar\'  tuberculosis,  it  should  be  of  value  in 
lupus.  .As  he  said,  the  treatment  was  begun  on  the  9th  of 
August:  she  was  quite  healed  in  every  part  by  the  1 8th  of 
September,  /.(■.  in  the  short  period  of  fort}'  da\s. 

2.  Dr  IV.  Allan  Ja»iicson  exhibited  a  case  of  Dakier's 
DISEASE. 

The  patient  was  a  woman,  aged  thirty-two,  healthy,  though 
not  robust.  There  was  nothing  to  remark  in  her  own  or  famil\- 
history.  She  was  seen  in  August  by  Dr  Norman  Walker,  to 
whose  kindness  is  due  the  opportunity  of  showing  her.  Her 
scalp  has  always  been  scurf}-,  but  three  and  a  half  }-ears  ago 
the  present  disease  began  on  the  left  leg  and  in  the  sulcus 
behind  the  ears  almost  simultaneously.  It  steadily  extended, 
and  was  found  in  varying  amounts  on  the  trunk  and  limbs,  the 
acme  being  reached  on  the  front  of  the  thighs.  There  were 
firmly  adherent  masses  of  yellow,  hard,  horny  crust,  in  some 
parts  a  couple  of  lines,  in  others  as  much  as  half  an  inch  thick. 
Beneath  the  crusts,  if  small,  was  a  papule  resembling  a  tiny 
volcano,  containing  in  its  crater  a  little  of  a  whitish  yellow 
sebaceous-like  material.  When  larger  areas  were  denuded,  a 
red,  rough,  dry,  or  but  slightl}-  moist  surface  was  exposed. 
The  complaint  is  still  aggressive,  but  the  face,  a  region  usually 
early  invaded,  has  }'et  escaped.  She  complained  of  trivial 
itchiness. 

The  disease  was  first  accuratel}-  described  by  Darier  in 
18S9,  under  the  name  of  Psorospermosis  foUicularis  vegetans. 
The  histological  characters  shown  under  the  microscope  consist 
in  increase  in  the  corneous  layer,  which  retains  the  cell  nuclei 
nearly  to  the  free  surface  ;  little  alteration  in  the  mucous  layer, 
and  moderate  cell  emigration  in  the  immediate  neighbourhood  of 
the  vessels  of  the  upper  part  of  the  cutis.  But  the  remarkable 
peculiarity  is  the  presence  in  the  corneous  layer,  best  marked  at  its 
deepest  part,  and  rete  mucosuin  of  large  round  bodies,  the  most 
typical  of  which  have  a  double  contour,  a  clear  or  finely 
granular  central  portion,  and  a  nucleus  with  one  or  two  nucleoli, 
situated   often    peripherally.      These  Darier  at  first  regarded  as 
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organisms,  hence  the  term  Psorospermosis.  They  arc  now 
universally  held  to  be  m(xlifications  of  keratin isation.  The 
disorder  extends  beyond  the  follicles,  and  only  sometimes 
produces  fleshy  j^row  ths  ;  so  the  three-barrelled  desijjnation  has 
been  laid  aside,  and  replaced  simpl\-  by  that  of  its  describer. 
The  nature  of  the  complaint  is  quite  unknown.  Similar  round 
bodies  have  been  found  in  molluscum  contayiosum,  amonj;  other 
ailments  ;  and  as  the  little  growths  of  that  have  been  proved  to 
di.sappear  under  the  X-rays,  Dr  Walker  is  trying  tht-m  in  this 
case.  The  result  he  will,  no  doubt,  communicate  to  the  Society 
at  a  future  date.  So  far  no  method  of  treatment  has  proved 
curative. 

Ur  Jamieson  exhibited  microscopic  specimens  of  the 
disease. 

3.  Dr  Ihroin  Hninniu-ll  exhibited  a  case  of  l)ISSKMIX.\Ti:n 
SCLER(JSIS  resembling  tabes. 

The  i^aticnt,  a  married  man,  42  years  of  age.  a  house- 
painter  by  occupation,  was  first  admitted  to  the  Edinburgh 
Royal  Infirmary  on  1 8th  July  1905,  complaining  of  inability 
to  walk,  impairment  of  vision,  a  dull  pain  in  the  lower  part  of 
the  back,  and  occasional  giddiness. 

His  illness  commenced  without  obvious  cause  three  and  a 
half  years  previously  (in  I'ebruary  1902).  Weakness  in  the 
legs  gradually  develo|>cd,  and  in  the  course  of  a  short  time  the 
patient  became  completely  paraplegic.  For  two  years  he  was 
confined  to  bed,  unable  to  walk  at  all  ;  during  the  next  eighteen 
months  he  slowly  improved,  and  was  able  to  walk  with 
support. 

On  examination  it  was  found  that  the  difficulty  in  walking 
was  due  to  extreme  ataxia,  and  not  to  paralysis.  The  gait 
exacth-  resembled  that  of  an  advanced  case  of  tabes.  Hut 
further  examination  showed  that  the  case  was  not  tabes,  but 
dis.scminated  sclerosis.  Both  knee-jerks  and  Achillis-jcrks 
were  markedly-  exaggerated  ;  ankle-clonus  was  [jresent  in 
the  left  foot :  there  was  a  double  extensor  rcs|K»nse 
(Habinski  sign).  There  was  marked  volitional  tremor 
both  in  the  arms  and  legs,  nystagmus,  optic  atrophy,  most 
marked  on  the  temporal  sides  of  the  discs,  some  bladder 
trouble,  and  obstinate  constipation.  The  abtlominal  reflex 
was  present  on  linil"  -.i.li^,       I  )nring  the  earlier   stage-  of  his 
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illness  he  had  suffered  from  L;iddiness,  and  his  articulation  had 
been  affected. 

He  admitted  gonorrhcea,  but  positively  denied  syphilis. 

He  had  never  had  any  lightning  pains  ;  the  pupils  re-acted 
actively  to  light  and  on  convergence  ;  there  was  no  girdle  sen- 
sation, and  no  thoracic,  ulnar,  or  other  analgesia. 

The  patient  had  been  under  observation  since  July  1905. 

When  last  admitted  to  the  Royal  Infirmary  (September 
15th,  1906),  it  was  found  that  the  exaggeration  of  the  knee- 
jerks  was  much  less  marked  ;  that  the  right  Achillis-jerk  was 
absent,  and  the  left  slight  ;  that  the  ankle-clonus  in  the  left 
foot  had  disappeared. 

Under  Frenkel's  exercises  the  difficulty  in  walking  and  the 
ataxia  became  somewhat  less  marked  ;  the  other  symptoms  re- 
mained in  statu  quo. 

The  case  was  an  important  one.  There  could  be  no  doubt 
that  the  patient  was  suffering  from  disseminated  sclerosis.  The 
extreme  ataxia  suggested  that  a  large  patch  of  sclerosis  was 
situated  in  the  posterior  columns  of  the  cord  in  the  lower  dorsal 
and  lumbar  regions.  The  disappearance  of  the  Achillis-jerks 
and  of  the  ankle-clonus,  and  the  diminution  of  the  knee-jerks, 
was  interesting. 

A  lumbar  puncture  made  by  Dr  Edwin  Bramwell  shows 
that  there  is  no  excess  of  lymphocytes  in  the  cerebro-spinal 
tiuid.  This  confirmed  the  opinion  that  the  case  was  not  tabes, 
and  that  the  lesion  of  the  spinal  cord  was  not  syphilitic. 

4.   Dr  George  Mackay  exhibited   two  cases  of  HEREDITARY 

OPTIC  .A.TROPHY. 

These  two  cases  illustrate  an  interesting  family  disease. 
It  may  take  the  form  of  optic  neuritis  or  atrophy.  It 
tends  to  attack  the  male  sex,  but  is  transmitted  through 
the  females.  It  has  been  traced  in  as  many  as  six  generations. 
It  has  been  recorded  at  ages  varying  from  5  to  over  67, 
but  the   usual  age  of  onset  is  about   20. 

It  commonly  affects  both  eyes,  though  one  may  be  attacked 
before  the  other.  The  mode  of  onset  may  be  sudden,  but  more 
often  slowly  progressive  for  a  few  months.  It  may  occasionally 
resolve,  but  defective  vision  usually  persists  throughout  life,  and 
more  rarely  there  is  complete  blindness.  There  is  usually  a 
central  scotoma  for  form  and  colour  as  the  most  marked  defect 
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External  appfaranccs  of  the  ejes  are  usuallj'  normal,  nor 
is  there  an_\-  associated  disease  of  other  parts  of  the  nervous 
system.      Headache,  giddiness,  sickness  are  not  usual. 

Pupils  rc-act  fairly  well  to  light  and  on  convergence,  at 
least  in  all  ca.ses  where  the  optic  ner\"e  is  not  totally 
atrophied. 

Opii.  exainiuatioH  in  the  early  stages  sometimes  reveals 
no  appreciable  alteration  in  the  fundi,  at  the  most  there  is  only 
a  slight  o|)tic  neuritis  visible  at  the  ])apilla,  but  later  there 
is  pallor  of  the  disc,  its  ap|}earance  suggesting  partial  atrophy. 

Pal/iology  is  obscure,  for  there  is  no  post-mortem  examina- 
tion on  record.  It  is  generally  believed  to  be  a  retrobulbar 
neuritis,  attacking  espcciallj-  the  optic  nerve  fibres  associated 
with  the  macular  area. 

Ctttise  is  unknown.  Cases  have  occurred  in  which  specific 
infection,  lead,  tobacco,  or  alcoholic  poisoning  could  l>e  ccrtainlx- 
e.\cluded. 

Trcattnent  appears  almost  futile,  or  at  least  uncertain. 
Mercurial  inunction,  sweat  baths,  str>'chnia,  and  the  galvanic 
current  have  been  employed.  That  the  females  of  such 
families  should  not   beget  children   seems  most  desirable. 

Hoth  of  the  ca.ses  which  I  exhibit  illustrate  well  the  main 
features  of  the  disease. 

(1)  The  elder  (J.  M.,  aged  29^  affected  since  May,  shows 
a  ver>'  slight  o|>tic  neuritis,  with  a  central  scotoma  in  each  eye. 
A  brother,  a  first  cousin  (under  the  care  of  iJr  Hramwell  in 
1 90 1,  who.se  case  has  been  carefully  reported  by  him  in  hi'< 
"Clinical  Studies"  of  October  1,  1903),  an  uncle,  and  |)ossibly 
one  or  more  grand-uncles,  all  on  his  mother's  side,  have  been 
affected.  \o  females  have  been  affected,  unless  it  were  hi-- 
great-grandmother,  who  was  blind,  but  whether  from  the  same- 
cause  is  not  proven. 

(2)  The  _\ounger  man  ( H.  \\'..  aged  22).  affected  since 
I'ebruary,  shows  the  more  advanced  condition  of  |>artial  optii 
atrophy,  with  central  scotoma  as  the  most  marked  defect  in  hi^ 
field.  He  is  the  eklest  son  of  his  parents,  knows  less  of  hiv 
relations,  but  states  that  three  uncles  on  his  mother's  sidi- 
lost  vision  in  the  same  way  and  about  the  same  age  as  himself 

Hoth  men  have  been  treated  with  hot-air  baths  and 
strychnine,  and  latterly  mercury,  without  aii>-  apparent 
benefit. 
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5.  Dr  Ediviti  Brainwell  exhibited  a  case  of  JUVENILE 
GENERAL  PARALYSIS.^  He  remarked  that  Dr  Clouston  in 
I  877  had  described  the  first  recorded  instance.  Thiry  collected 
sixty-seven  cases  in  1898,  and  since  that  time  many  cases  had 
been  reported.  In  the  great  majority  of  cases  there  was 
evidence  of  congenital  syphilis.  Dr  Bramwell  brought  this 
case  before  the  Society  in  order  to  show  that  even  in  the 
absence  of  stigmata  of  congenital  syphilis,  and  of  a  family 
history  indicative  of  that  disease,  a  pronounced  cerebro-spinal 
l\'mphocytosis  may  exist,  an  observation  which,  according  to 
the  recent  researches  of  the  Paris  school,  must  be  regarded  as 
affording  very  strong,  if  not  certain  evidence  of  previous 
syphilis. 

The  patient  was  a  bo}-,  aged  iS,";,-  As  an  infant  he 
appears  to  have  thrived  well,  and  no  history  of  skin  rash  or 
snuffles  was  obtained.  His  health  up  to  the  onset  of  the 
existing  symptoms  presented  no  positive  points  of  interest. 
He  had,  however,  always  been  somewhat  backward  at  school. 

Eighteen  months  previously  he  had  been  knocked  over  in 
the  street.  A  consequent  injury  to  his  right  knee  had  neces- 
sitated confinement  to  bed  for  several  weeks.  His  mother 
stated  that  he  had  sustained  a  severe  "  nervous  shock  "  as  a 
result  of  the  accident.  Soon  afterwards  he  "  lost  his  speech  " 
for  a  few  days,  and  ever  since  that  time  he  had  spoken  indis- 
tinctly. About  the  same  time  he  was  noticed  to  be  very 
shaky,  while  his  memory  was  observed  to  be  defective.  These 
s}'mptoms  had  become  progressively  worse.  He  had  had  two 
"  fits." 

Upon  examination,  the  more  important  features  of  his 
condition  were  his  stupid  staring  and  scared  expression,  his 
childish,  emotional  manner,  and  his  defective  intelligence  and 
impaired  memory.  His  articulation  was  indistinct,  slurring, 
and  almost  unintelligible,  and  when  he  spoke  there  was  a  great 
deal  of  tremor  about  the  face.  The  pupils  were  large  and 
immobile,  and  did  not  react  to  light.  The  optic  discs  were 
health)-.  There  was  slight  double  ptosis,  with  associated 
frontal  overaction.  The  tongue  was  extremely  tremulous. 
The  hands  were  very  shaky,  and  in  performing  the  finger- 
nose   test   he   was    out    b\'   one   to   two  inches   with  the    right 

^  The  case  is   reported   in  e.\tfiiso  in  the  Revie7v  of  Neurology  and  Psychiatry^ 
December   1906. 
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forefinger,  the  test  being  carrie<i  out  with  considerable  accuracy 
on  the  left  side.  He  walked  somewhat  unsteadily  in  rather  a 
shuffling  manner  and  with  short  steps.  There  was  no  Rom- 
bergism.  The  knee-  and  ankle-jerks  were  brisk  and  equal. 
There  was  no  ankle  clonus.  The  right  plantar  refle.x  was  dis- 
tinctly of  the  fle.xor  type,  while  that  on  the  left  side  was  "  inde- 
terminate."    The  thoracic  and  abdominal  viscera  were  healthy. 

The  boy  was  somewhat  poorly  developed  for  his  age. 
The  genitalia  were  small,  and  there  was  no  trace  of  pubic  or 
axillary  hair.  There  were  no  distinctive  stigmata  of  degene- 
racy, nor  w  ere   there  any  signs  of  congenital  syphilis. 

A  cytological  examination  of  the  cerebro-spinal  fluid  showed 
on  two  separate  occasions  a  very  marked  lymphocytosis,  I20t<> 
1 50  lymphocytes  being  jiresent  in  many  fields  under  a 
magnification   of  400  diameters. 

The  patient's  father  had  been  an  alcoholic  for  many  years, 
and  it  was  interesting  to  note  that  he  was  stated  to  have  been 
drinking  heavily  about  the  time  of  patient's  conception.  No 
history  of  syphilis  was  obtained  from  the  mother.  Ihc 
parents,  who  were  not  blood  relations,  had  had  five  children, 
of  whom  two  were  alive.  The  patient  was  the  eldest.  Then 
followed  two  children,  who  both  died  at  three  months  of 
diarrhcea  and  \omiting.  The  next  child,  who  was  aged  eleven 
years,  presented  on  examination  no  signs  of  congenital  syphilis. 
The  last  child  died  when  three  weeks  old  <>f  diarrlm-.i  and 
vomiting.     There  had  been  no  miscarriages. 

6.  Mr  //.  /.  Stiles  exhibited  (<?)  a  b«iy,  aged  ten  years, 
after  KNTKKIXTUMY  lOK  PKRKOK.XTKK  TVPHOin  UI.CKK 
with  diffuse  jjcritonitis.  The  patient  was  .sent  to  the 
Children's  Hospital  by  Dr  Lilias  Thomson  as  a  ca.sc  of 
acute  peritonitis  sccondar>'  tn  aiJ|H:ndicitis.  The  boy  was 
seized  with  acute  abtlominal  pain  while  running  with  another 
b<.)y  48  hours  before  admission.  The  following  day  his 
pulse  was  104,  but  the  tem|x:ralure  was  normal  ;  there 
was  pain  and  tenderness  over  the  e|)igastrium.  and  jxirsistent 
vomiting  ;  the  abdomen  was  not  rigid.  Next  day  he  was  much 
worse ;  the  pulse  was  1  20,  and  whole  abdomen  rigid,  and  specially 
tender  over  the  right  iliac  fossa.  On  reaching  the  hospital 
the  child  had  the  typical  abdominal  fancies,  and  lay  with  both 
legs   drawn    up.      The    pulse   wa-    i^i.^^     -mall    and   running; 
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temperature  102.2;  abdomen  rigid  and  board-like  all  over, 
with  no  respiratory  movement.  There  was  general  tenderness, 
which  was  perhaps  rather  more  marked  over  the  right  lower 
quadrant  ;  liver  dulness  only  slightly  diminished  ;  leucocytes 
31,000,  and  marked  glycogenic  reaction.  Mr  Stiles  confirmed 
the  diagnosis  of  peritonitis,  the  result  in  all  probabilit\-  of  a 
ruptured  appendix.  Laparotomy  was  at  once  performed  by  an 
incision  in  the  right  iliac  fossa.  A  considerable  quantity  of 
.sero-pus,  along  with  some  flakes  of  lymph,  welled  up  from  the 
pelvis.  The  appendix  was  found  ascending  behind  and 
adherent  to  the  colon.  It  was  certainly  not  the  cause  of 
the  peritonitis.  Further  examination  showed  that  the  lower 
end  of  the  ileum  was  dilated,  deepl}-  congested,  and  somewhat 
sharpl}-  kinked  by  an  adhesion  about  six  inches  from  the 
caecum.  There  was  a  quantity  of  sero-pus  and  lymph 
between  the  adjacent  coils  of  the  lower  part  of  the  ileum.  On 
separating  the  adhesion  which  was  kinking  the  bowel,  a 
perforation  of  the  size  of  the  point  of  the  finger  was  re- 
vealed. Further  examination  showed  swollen  and  con- 
gested Peyer's  patches  in  the  neighbouring  portion  of  the 
bowel.  Six  inches  of  the  intestine,  including  the  perforation, 
was  resected,  the  ends  brought  out  at  the  wound,  and  a  Paul's 
tube  introduced  into  each.  The  child — who  was  almost  mori- 
bund at  the  time  of  operation — was  very  much  better  the 
following  day,  and  48  hours  after  the  operation  pulse  and 
temperature  were  satisfactory,  vomiting  ceased,  he  was  quite 
free  from  pain,  and  spent  most  of  his  time  looking  at  picture 
books.  Four  weeks  after  the  operation  the  bowel,  including 
the  artificial  anus,  after  being  freed  from  adhesions  to  the 
abdominal  wall,  was  resected,  and  end  to  end  union  effected  by 
a  double  circular  suture  in  the  usual  manner.  The  abdominal 
wound  was  then  closed  by  through  and  through  silkworm-gut 
sutures,  a  small  gauze  drain  being  inserted  for  48  hours. 
Recovery   was   uninterrupted. 

The  case  affords  an  excellent  example  of  an  ambulant 
typhoid,  and  it  illustrates  also  how  easily  the  symptoms  of 
perforation  may  be  mistaken  for  those  of  fulminating  appendi- 
citis. Fortunately  the  error  is  of  no  consequence,  laparotomy' 
is  indicated  in  both  cases. 

{b)  A  patient,  aged  49,  who  had  one  LARGE  NEURO- 
FIBROMA in   the  region  of  the  left   hip,  and   innumerable  small 
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ones  scattered  over  the  head,  trunk,  and  extremities.  One, 
about  the  size  of  a  split  pea,  was  situated  over  the  left  thenar 
eminence  ;  this  is  worthy  of  note,  as  the  palms  of  the  hands 
and  the  soles  of  the  feet  are  usually  exempt.  The  small 
growths  varied  in  size  from  a  pin's  head  to  a  walnut  ;  many 
were  more  or  less  pedunculated,  others  were  sessile,  while 
others  again,  especially  the  smallest,  were  imbedded  below 
the  surface  in  the  deeper  la\crs  of  the  skin.  In  consistence, 
some  were  uniformly  soft,  others  worm)-.  Onl_\-  two  were 
painful,  namely,  one  on  the  sternum  and  the  other  a  little 
abf)ve  the  outer  ankle.  The  large  growth,  which  was  the  size 
of  a  child's  head,  formed  a  soft,  wormy,  sub-cutaneous  pedun 
culated  mass  with  a  broad  pedicle  extending  from  the  left  loin 
downwards  over  the  crest  of  the  ileum  and  the  upjxrr  part  of 
the  buttock.  The  skin  over  the  mass  was  thin,  a  good  deal 
tacked  down,  and  its  veins  were  considerably  dilated.  No 
tumours  can  be  discovered  connected  with  the  nerve  trunks. 
The  history  was  that  the  large  growth  had  existed  for  many 
)-ears,  and  that  the  patient  coultl  not  rememlx.'r  when  he  first 
noticed  it.  The  smaller  growths  have  appeared  within  the  last 
ten  years.  The  patient  has  a  very  dark  complexion,  but  there 
is  no  patchy  pigmentation  of  the  skin.  No  history  of  a  similar 
condition  in  the  family. 

According  to  Recklinghou.sen,  whose  researches  have  been 
confirmed  and  amjilified  by  Mr  Alexis  Thomson,  this  condition, 
often  spoken  of  as  molluscum  fibrosum,  is  uue  to  a  fibrous 
overgrowth  of  the  connective  tissue  of  the  nerve  sheaths.  The 
large  jjenduloiis  mass  furnishes  the  connecting  link  between  the 
molluscum  fibrosum  and  the  elci)hantiasis  nervorum  of  Hruns. 
Mr  Stiles  proposed  to  excise  the  large  growth  and  the  two 
small  ones,  which  were  painful. 

(<-)  A  patient,  aged  27,  with  complete  kaciai.  pak.m.ysis, 
the  result  of  a  fracture  of  the  base  of  the  skull  three  weeks 
ago.  Dr  Logan  Turner,  who  kindly  examined  the  ear.  re|X)rts 
that  the  auditory  nerve  is  also  injured.  .As  it  was  more  than 
'probable  that  the  facial  nerve  had  l)ccn  completely  torn  acro.ss, 
and  that  the  callus  would  prevent  regeneration,  Mr  Stiles  con- 
sidered the  ca.se  eminently  suitable  for  operation,  and  he 
proposed  to  divide  the  facial  ner\e  at  the  stylo-mastoid 
foramen  and  unite  the  distal  stump,  either  to  the  proximal 
stump  of  the  divided    spinal    ;<...-<s, ,r\    m    u<   anastomose    it 
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laterally  to  the  hypoglossal  through  a  longitudinal  incision  into 
the  sheath  of  the  latter.  The  short  thick  neck  of  the  patient 
would  add  materially  to  the  difficulty  of  the  latter  operation. 
The  fact  that  the  paralysis  was  left-sided  made  one  less 
disinclined  to  sacrifice  the  action  of  the  trapezius.  Mr  Stiles 
hopes  to  show  the  patient  again  about  a  year  after  the 
operation. 

V.  Exhibition  of  Instruments 

I.  Dr  T.  D.  Ltike  exhibited  a  NEW  CHLOROFORM 
INHALER,  that  of  Mr  Harvey  Hilliard,  of  the  London 
Hospital.  It  is  very  similar  to  one  which  has  found  great 
acceptance  in  France — that  of  Ricard.  The  inventor  claims 
for  it  that  it  is  capable  of  giving  a  sufficient  dose  to  any  kind 
of  case  under  any  ordinary  surgical  conditions,  and,  although 
in  appearance  a  semi-closed  apparatus,  it  offers  no  obstruction 
whatever  to  the  patient's  respiration.  It  is  capable  of  giving 
all  percentages  of  chloroform  from  zero  to  4.5  per  cent.  Dr 
Hilliard  has  not  attempted  to  limit  the  dosage  to  what  is, 
according  to  Embley,  a  safe  percentage,  for  he  considers,  as  I 
do  myself  that  it  is  a  wrong  principle  to  put  any  apparatus 
for  the  administration  of  chloroform  into  the  hands  of  inex- 
perienced persons,  and  to  lull  their  legitimate  fears  by  telling 
them  it  is  safe  ;  as,  when  administering  chloroform  with  a 
mask  and  drop-bottle,  the  closest  and  most  constant  ob.serva 
tion  of  the  patient  by  the  chloroformist  is  essential  if  good 
results  are  to  be  obtained. 

The  apparatus  consists  of  a  glass  reservoir  four  inches  in 
diameter  and  three  inches  deep.  The  reservoir  is  fitted  with  a 
metal  lid,  attached  by  means  of  a  bayonet  catch.  The  lid  is 
perforated  by  two  openings,  the  air  inlet  at  B  and  the  outlet 
at  E,  for  mixture  of  air  and  chloroform  vapour.  This  opening 
is  closed  by  a  balanced  valve  five-eighths  of  an  inch  in  diameter. 
There  is  a  slotted  metal  collar  around  the  air  inlet  which  takes 
the  increase  tube,  the  varying  positions  of  which  alter  the 
strength  of  the  chloroform  vapour  in  the  inspired  air,  since  by 
means  of  it,  at  each  inspiration,  a  column  of  air  is  made  to 
impinge  more  or  less  directly  and  forcibly  upon  the  surface  of 
the  anaesthetic  fluid.  This,  when  it  is  at  its  highest  point, 
and  with   one   ounce   of  chloroform  in  the  reservoir,  is  2^  to  3 
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{XT  cent,  depending  upon  the  frequency  of  the  respira.ion  and 
the  tem[)erature  of  the  chloroform  ;  at  its  lowest  p>oint  the 
percentage  rises  to  4.5  per  cent,  while  if  the  increase  tube  is 
removed  altogether  it  sinks  to  .75  per  cent — which  may  be 
further  reduced  by  revolving  the  inlet  collar  to  admit  more  air. 
The  latter  method  may  be  used  at  any  time  to  reduce  the 
vapour  strength  apart  from  the  increase  tube.  The  orifice 
and  valve  are  enclosed  in  a  glass  observation  chamber,  to  the 
lid  of  which  is  attached  by  a  bayonet  catch  a  piece  of 
flexible  aluminium  tubing  eighteen  inches  long,  which  connects 
the  reservoir  with  the  stopcock.  The  inspiratory  valve  in  this 
chamber  is  so  delicately  balanced  that  the  least  low  ring  of 
pressure  in  the  tube  and  valve  chamber  immediately  cause  the 
valve  to  rise,  so  that  there  is  no  oppression  in  breathing 
through  it.  The  stojxrock  attached  to  the  respirator)'  tube  is 
of  standard  size,  and  will  fit  any  ordinary  faccpiece  such  as  is 
used  for  a  Clovers  inhaler.  Exactly  opixisite  to  it  is  an 
oijening  which  is  wide  enough  to  take  the  whole  respirator)- 
stream,  so  that  when  the  collar  is  turned  to  open  it  no  air 
passes  through  the  chloroform  chamber  whatever.  The 
chloroform  reservoir  is  firml)'  supported  in  a  wire-cage,  which 
is  fixed  to  a  flatted  telescopic  base  for  slipping  underneath  a 
pillow  of  bed  or  operating-table.  Shaking  of  the  chloroform 
reservoir  is  thus  very  easil\-  avoided.  Six  minutes  is  found  to 
be  ample  to  induce  an.Lsthcsia,  and  vcr\  often  less  time  will 
do.  If  the  percentage  of  chloroform  be  not  too  quickly  in- 
creased, patients  will,  as  a  rule,  pass  tjuietl)  into  the  an.usthctic 
sleep  without  an_\-  struggling.  .After  an.tsthesia  is  once  estab- 
lished, the  patient  requires  verv  much  less  chloroform  to  keep 
up  an.x-sthesia,  onl_\'  as  much,  in  fact,  as  is  eliminated  at  each 
breath.  The  jjercentage  should  therefore  Ix:  rcducetl,  and 
kept  as  low  as  is  consistent  with  the  requirements  of  the 
surgeon  In  the  course  of  time,  however,  the  chloroform  in 
the  receiver  will  become  cool,  and  the  |)crccntage  may  slightly 
fall,  but  then,  as  time  goes  on,  the  patient  remains  under  with 
a  smaller  amount  of  chloroform,  and  this  automatic  diminution 
of  the  va()our  strength  is  an  advantage.  When  once  the  suit- 
able minimum  [jcrccntage  of  chloroform  is  ascertainc<i.  all  the 
chloroformist  has  to  do  is  to  keep  the  face-piece  closely  applied, 
but,  of  course,  throughout  the  administration  closest  attention 
must    be    paid    to    respiration,   pupils,   and    pulse.      When    this 
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apparatus  is  used,  onl)'  one-third  of  the  quantit}-  of  chloroform 
is  consumed  that  one  requires  when  using  the  drop-bottle 
method — an   important   point   in   hospital   economics. 

Mr  Harvey  Hilliard  has  now  used  this  inhaler  consistently 
for  two  years,  and  with  great  success.  He  is  able  to  deal  with 
all  classes  of  patients  ;  patients  never  complain  of  chokiness 
in  going  under,  and  the  advantage,  from  the  administrator's 
point  of  view,  in  not  having  to  inhale  chloroform  constanth- 
is  very  great.  The  whole  of  the  chloroform  used  is  inhaled 
b\'  the  patient,  and  the  metabolic  processes  of  the  chloroformist 
and  his  well-being  generally  are  not  interfered  with  by  the 
constant  imbibition  of  small  doses  of  chloroform.  To  an\-  one 
whose  daily  occupation  is  the  administration  of  anjesthetics, 
this  appeals  very  strongly.  Although  personally  I  have  until 
quite  latel)-  always  used  the  drop-bottle  method,  I  consider  the 
apparatus  before  us  a  valuable  one,  and  a  marked  advance  in 
the  technique  of  chloroform  anaesthesia.  It  is  particularly  useful 
for  teaching  purposes,  for  the  average  student  has  little  idea 
how  ver)-  small  a  quantity  of  chloroform  actually  inhaled  by 
the  patient  is  required  to  induce  anaesthesia.  As  you  are  doubt- 
less aware,  25  minims  of  chloroform  actually  introduced  into  the 
blood  is  sufficient  to  produce  a  profound  surgical  anaesthesia 
in  the  average  adult.  I  think  the  student  usualh-  works  it  out 
in  drachms  or  ounces  ! 

The  suggestion  that  we  should  give  our  chloroform,  not  on 
a  mask  or  towel,  but  hy  means  of  what,  on  first  sight,  looks  like 
a  closed  inhaler,  is  calculated  to  send  a  cold  shiver  down  the 
back  of  any  one  trained  at  one  of  the  Scottish  medical  schools. 
But  a  cursor}'  e.xamination  of  Harvey  Hilliard's  inhaler  is 
sufficient  to  convince  you  that  it  is  not  a  closed  inhaler — the 
essential  principle  of  re-breathing  peculiar  to  a  closed  inhaler 
being  entirely  absent. 

It  is  an  anomaly,  that  in  the  comjnonly  accepted  methods 
of  giving  chloroform,  more  than  one-half  of  the  amount  used 
passes  unaltered  into  the  atmosphere  of  the  room  and  is 
wasted. 

As  Dr  Hilliard  says  in  a  private  letter  to  me  :  "  What  we 
want  is  for  the  patient  to  get  the  chloroform,  and  there  is  no 
object  in  supplying  what  the  patient  does  not  get." 

Why  waste  chloroform  or  inhale  it  yourself? 

The  great   advantage  of  the   apparatus  is  that  the  patient 
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gets  all  the  chloroform — the  same  dose  of  it,  or  one  slightly 
less,  every  breath — of  the  (x;rcentage  decided  on  by  the 
administrator. 

The  patient  does  not  at  one  breath  get  a  vaixjur  of  high 
density  and  then  a  ver>'  dilute  one,  according  to  the  degree  of 
wetness  of  the  mask  or  towel. 

Why  not  dose  one  of  the  most  lethal  drugs  in  the  pharma- 
co|XLia  as  accuratelvasthose  in  daily  common  use?  Infinite  pains 
are  taken  to  arrange  careful  dosage  of  all  sorts  of  comparatively 
harmless  medicines,  and  jet  no  one  seems  to  bother  ab<iut  the 
tlose  of  chloroform.  What  would  our  physicians  say  if  we  told 
them  it  did  not  matter  what  proportion  of  a  six-ounce  bottle 
a  patient  took,  so  long  as  it  was  cntirel)'  used  in  forty-eight  hours  ? 
imagine  a  practitioner  being  asked  what  dose  of  liquor- 
strvchni.'e  he  usually-  gave,  and  repl\ing,  "  Oh,  I  don't  bother 
much  about  doses.  I  just  put  a  few  drachms  into  a  bottle 
with  water,  and  give  it  to  the  patient,  and  then  watch  for  fits!' 

There  may  be  a  good  deal  of  difference  of  opinion  about 
the  desirability  or  not  of  using  regulating  inhalers  ;  but  it  is, 
I  believe,  in  connection  with  the  more  accurate  dosage  of 
chloroform  that  advances  in  the  art  of  an.esthesia  will  take 
place.  It  is  an  interesting  fact  that  attention  has  been  of  late 
directed  to  this  question  at  the  Dundee  Royal  Infirmary,  and 
Profe.ssor  Kynoch  informs  me  that  they  have  been  using  a  regu- 
lating inhaler  in  the  gyniircological  wards  for  a  year  and  a  half, 
and  with  much  satisfaction,  so  much  .so  that  the  surgical  wards 
are  now  taking  the  matter  up.  It  has  been  found  that  when 
house-surgeons  come  on  first  much  better  results  arc  obtained 
than  by  the  drop  method,  and  much  anxiety  is  avoided.  The 
only  drawback,  he  says,  is  that  the  time  taken  in  inducing 
an.x'sthesia  is  somewhat  longer. 

Mr  AUxis  Thomson  exhibited  a  clamp  devised  by  iJr 
Roosevelt,  of  Denver,  Colorado,  intended  to  facilitate  the 
making  of  anastomosis  between  the  stomach  and  intestine, 
or  between  two  loops  of  intestine.  It  consists  of  three 
parallel  blades,  of  which  the  two  lateral  ones  arc  capable  of 
independent  movement,  and  ma\-  be  detached. 

Mr  Thomson  said  he  had  used  the  clamji  in  a  considerable 
number  of  cases,  and  had  often  found  it  of  great  assi.stance, 
particularly  in  difficult  cases  where  a  gastro-entcrostomy  had 
to  be  performed  after  extensive  resection  of  the  stomach. 
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VI.  Original  Communication 

A  PLEA   FOR  THE  STUDY  OF  THE   INTERMEDIO- 
LATERAL  CELL-SYSTEM  OF  THE  SPINAL  CORD 

By  Alexander  Bruce,  M.A.,  M.D.,  Physician  to  the  Edinburgh  Royal 
Infirmary  ;  and  J.  H.  Harvey  Pirie,  B.Sc,  M.B.,  Clinical  Tutor  in  the 
Medical  Wards,  Edinburgh  Royal  Infirmary 

Our  main  object  in  bringing  this  communication  before  the 
Society  is  to  draw  attention  to  the  importance  of  the  study  of 
a  .s\stem  of  nerve-cells  in  the  spinal  cord  which,  in  our  opinion, 
appears  to  deserve  more  attention  than  it  has  yet  generally 
received.  We  are  all  more  or  less  familiar  with  the  large 
motor  cells  in  the  anterior  horns  of  the  cord  :  their  distribution 
is  well  known,  as  are  also  many  of  the  pathological  changes 
which  they  undergo,  and  considerable  progress  has  been  made 
in  the  establishment  of  their  relation  to  the  innervation  of 
individual  muscles.  In  like  manner,  with  regard  to  the  cells 
of  the  vesicular  column  of  Clarke,  much  is  already  known.  Its 
distinctness  as  a  group,  and  the  characteristic  form  of  its  cells, 
so  unlike  anything  else  in  the  cord,  has  led  to  recognition  of 
its  exact  position  and  distribution  in  the  cord,  and  recent 
methods  of  research  appear  to  have  proved  beyond  doubt  that 
its  axones  are  continued  into  the  direct  cerebellar  tract  of 
Flechsig.  In  addition,  however,  to  these  two  outstanding  cell- 
systems,  there  remain  at  least  two  other  which  have  not  received 
the  same  amount  of  study.  There  are  large  numbers  of  small 
polygonal  cells  scattered  irregularly  at  the  base  of  the  anterior 
horns,  whose  function  and  distribution  still  remain  to  be  deter- 
mined ;  and,  secondly,  there  is  the  cell-system  which  forms  the 
subject  of  our  communication  to-night. 

This  cell-system  was  first  observed  by  Lockhart  Clarke  in 
1 85 1.  In  1859,  in  a  second  paper  read  before  the  Royal 
Society  of  London,  he  described  more  fully  the  distribution 
and  character  of  the  cells,  and  gave  it  the  name  "  intermedio- 
lateral  tract,"  which  it  now  generally  bears.  This  term,  as  used 
by  Clarke,  indicates  that  it  is  a  tract,  column,  or  system  of 
nerve-cells  situated  along  the  lateral  margin  of  that  portion  of 
the  grey  matter  which  is  intermediate  between  the  anterior  and 
posterior  cornua.  Clarke  stated  also  that  the  tract  e.xtended 
B 


l8  INTERMEDIO-LATEKAL   TRACT 

from  the  lower  end  of  the  cervical  to  the  upper  end  of  the 
lumbar  enlargement,  and  that  it  was  not  found  in  these  enlartje- 
ments,  but  reappeared  above  and  below  them. 

For  a  long  time  after  the  publication  of  Clarke's  papers, 
anatomists  seem  to  have  in  the  main  contented  themselves  with 
merel>'  noting  its  existence,  and  tended  to  li>cate  it  in  the  apex 
of  the  lateral  horn  of  the  cord.  It  was  only  gradually  that  it 
became  recognised  that  the  lateral  horn  in  which  the  tract  was 
located  was  not  the  same  as  the  lateral  projection  of  the 
anterior  honis  in  the  lumbar  and  cervical  enlargements,  and 
that  the  cells  of  the  intermedio-lateral  tract  were  of  different 
form  and  character  from  those  of  the  anterior  cornua.  It  was 
not  until  Waldeyer  publisheil  in  1888  his  classical  paper  on 
the  spinal  cord  of  the  gorilla  that  any  material  advance  in  our 
knowledge  was  made.  Waldeyer  showed  that  the  tract  was 
-ituatcd  not  mercl\'  in  the  lateral  horn  of  the  grey  matter,  but 
that  it  extended  backwards  as  far  as  the  angle  between  the 
lateral  and  jjosterior  horns,  to  a  jjoint  in  immediate  relation  to 
the  formatio  reticularis.  While  agreeing  w  ith  Clarke  that  the 
cells  of  that  part  of  the  tract  which  was  situated  in  the  lateral 
horns  are  not  found  in  the  cervical  and  lumbar  enlargements, 
he  traced  those  cells  overlying  the  formatio  reticularis  through 
both  enlargements,  thus  making  the  intcrmcdio-lateral  ccU- 
s\stem  co-extensive  with  the  spinal  cord. 

In  1905  one  of  us  (A.  B.)  .submitted  the  intcrmetlio- 
lateral  tract  to  an  exhaustive  examination  by  means  of 
serial  sections,  and  arrived  at  the  following,  amongst  other 
conclusions : — 

(n)  In  agreement  with  Waldc_\er,  that  the  intermedio- 
lateral  tract  was  composed  of  cells  in  and  near  the  tip  of 
the  lateral  horn  (which  ma\  be  termed  apicol  cells),  and 
also  of  cells  at  the  angle  of  the  formatio  reticularis  (the 
tfticular  cells). 

(^)  That  the  upper  limit  of  the  tract  was  in  the  middle  of 
the  eighth  cervical  segment,  and  the  lower  limit  at  the  lower 
enfl  of  the  second,  or  possibly  at  the  up[x:r  end  of  the  third 
lumbar  segment. 

(r)  That  the  cells  were  arranged  in  |>cculiar  groups  or 
masses,  sometimes  quite  separated  from  each  other  and  somt  ■ 
times  quite  cuntinuous. 

(</)  That   these  groups  were   apparently  characteristic  f<>i 
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each  segment,  and  were  on  the  whole  fairly  symmetrical  on 
the  two  sides. 

(e)  That  the  number  of  tiie  cells  was  immensely  greater 
than  has  been  hitherto  realised. 

The   followin"'    are    the    total    numbers    counted    in    each 


segment  :- 

— 

Left. 

Riglu. 

C. 

8 

595 

429 

D. 

I 

1867 

1720 

D. 

2 

3931 

3635 

D. 

3 

7297 

7471 

D. 

4 

3623 

3803 

D. 

5 

7958 

7407 

D. 

6 

8105 

8030 

D. 

7 

8739 

8282 

D. 

8 

6223 

5943 

D. 

9 

901 1 

8987 

D. 

10 

8903 

10,203 

D. 

r  I 

6261 

6498 

D. 

12 

7888 

854s 

L. 

I 

7053 

6765 

L. 

2 

1123 

1464 

Total       88,577  89,182 

Other  points  were  established,  but  for  these  the  original 
paper  in  the  Transactions  of  the  Royal  Society  of  Edinhui-g-h, 
Vol.  xlv.,  Part  i,  1906,  may  be  consulted. 

It  cannot  be  said  that  the  possible  function  of  the  inter- 
medio-lateral  cell-system  was  seriously  considered  until  Gaskell 
published  his  epoch-making  paper  on  the  sympathetic  system 
in  t\\Q  Journal  of  Physiology  in  1886.  In  this  paper  he  showed 
that  while  all  the  roots  of  the  spinal  cord  were  connected  with 
ganglia  of  the  sympathetic  system  by  means  of  fine  non- 
medullated  fibres  (grey  rami  communicantes),  only  a  limited 
number  of  these  roots  were  also  connected  with  sympathetic 
ganglia  by  fine  medullated  fibres  (white  rami  communicantes). 
That  limited  number  extended  from  the  second  (afterwards 
corrected  to  the  first)  thoracic  or  dorsal  to  the  third  or  fourth 
lumbar  in  the  cat.  Besides  these  there  were  two  additional 
white   rami    from   the    lower   sacral    cord.      Gaskell  was   struck 
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by  the  fact  that  the  longitudinal  extent  of  origin  of  these  w  hitc 
rami  corresponded  with  that  of  the  vesicular  column  of  Clarke, 
and  suj^gested  that  this  column  was  probably  the  spinal 
centre  for  these  fibres.  Subsequently  he  stated  that  the 
intermcdio-lateral  tract  also  acted  as  a  centre  of  origin.  It  will 
be  noted  that  the  longitudinal  distribution  of  the  cells  of  the 
intermedio- lateral  tract  corresponds  c.xactl)'  with  that  of  the 
origin  of  the  white  rami.  The  mere  existence  of  such  a  coin- 
cidence is  not  in  itself  sufficient,  however,  to  establish  a 
connection  between  the  cells  of  the  intermedio-lateral  tract 
and  the  white  rami  communicantes.  The  most  satisfactorx- 
way  to  prove  this  would  no  doubt  be  to  trace  the  fine  fibres 
directly  from  the  cells  to  the  anterior  roots  from  which  the 
white  rami  arise.  That  still  remains  to  be  done.  The  pro- 
blem has,  however,  been  attacked  in  another  way,  namely,  by 
studying  the  changes  which  take  place  in  the  cells  of  the  cord 
after  division  of  nerve  roots  emerging  from  it.  It  is  now 
established  that  under  certain  circumstances,  by  some  retro- 
grade influence,  the  cells  connected  with  the  dividcti  nerve 
fibres  undergo  a  peculiar  and  easily  detectable  change,  viz.,  a 
displacement  of  the  nucleus  towards  one  surface,  and  a  ilisap- 
pearance  of  the  chromatic  granules.  To  this  process  the 
term  reaction  ti  (/i.Unmyhas  been  applied.  It  ma_\-  be  regarded 
as  demonstrated  that  if,  after  the  section  of  a  bundle  of  ner\c 
fibres,  certain  nerve  cells  degenerate  in  the  way  mentionefl,  these 
cells  are  connected  with  the  divided  fibres.  By  these  means 
it  has  been  found  by  Anderson  that,  on  dividing  the  cer\ical 
sympathetic,  the  cells  of  the  intermctlio-lateral  tract  in  the 
upper  region  undcrwjnl  the  //</<-//<»«  li  liislance.  His  results 
have  been  completely  confirmed  by  Herring,  who  found  a 
degeneration  of  the  cells  in  the  tract  beginning  above  at  the 
level  of  the  superficial  origin  of  the  eighth  cervical  xoo\.  being 
most  marked  at  the  level  of  the  first  and  second  <iorsal,  and 
<liminishing  downwards  as  far  as  the  si.xth  dorsal  segment. 
Both  these  observers  found  that  the  cell-change  did  not  extend 
beyond  the  intermcdio-lateral  tract. 

Onuf  and  C<illins,  however,  have  given  a  more  extensive 
origin  to  the  sympathetic  fibres,  tracing  it  not  only  into  the 
lateral  columns,  but  into  certain  paracentral  cells,  into  cells  in 
the  i)osterior  cornua,  etc.,  while  Biedl  has  actually  found  after 
section  of  the  splanchnics  a  degeneration   in  the  lateral   horns 
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of  the  lowest  cervical,  and  in  the  anterior  horns  of  the  upper 
dorsal  extending  as  high  as  the  sixth  cervical  and  as  low  as 
the  fifth  dorsal  nerve.  Other  observers  have  found  an  even 
more  extensive  degeneration,  but  their  results  are  of  such  a 
nature  as  to  suggest  some  flaw  in  the  operative  or  histological 
technique.  It  appears  to  us  on  reviewing  the  literature,  that 
it  is  justifiable  to  assume  that  the  origin  of  the  cervical  cord 
is  as  Anderson  and  Herring  have  stated  it,  and  that  the 
analogy  of  the  relationship  of  the  splanchnics  to  the  cord 
suggests  a  similar  origin.  Of  this,  however,  an  absolutel}' 
complete  experimental  proof  still  remains  to  be  made. 

Gaskell  arrived  at  the  conclusion  that  the  white  rami  were 
efferent  fibres,  and  that  of  those  some  terminated  in  vertebral 
ganglia,  others  passed  through  these  and  terminated  in  pre- 
vertebral ganglia,  which  lay  in  more  or  less  immediate  relation 
to  viscera.  He  made  the  bold  generalisation  that  those  which 
terminated  in  the  vertebral  ganglia  were  vaso-motor,  while 
those  which  terminated  in  the  distal  or  prevertebral  ganglia 
were  all  vaso-  or  viscero-inhibitory.  This  view  has  not  been 
upheld,  and  we  owe  to  Langley,  Anderson,  Schafer,  Rose 
Bradford,  Bayliss  and  Starling,  Francois  Franck,  and  other 
workers  too  numerous  to  mention  here,  the  establishment  by 
the  sounder  method  of  experiment  of  the  functions  of  the 
various  roots.  If,  as  seems  justifiable,  we  may  infer  that  the 
effects  produced  by  stimulation  of  the  roots  represent  some, 
if  not  all,  of  the  effects  resulting  from  the  normal  action  of  the 
cells  of  origin  of  these  roots,  then  we  obtain  by  these  experi- 
mental methods  data  as  to  the  functions  of  the  different  parts 
of  the  intermedio-lateral  tract. 

The  accompanying  table  shows  the  effects  of  stimulating 
the  various  roots  of  the  sympathetic  s)-stems. 

Dilatation  of  Pupil  ( I )    .         .    1     2     3 

Retraction  of  Nictating  Mem- 
brane: Separation  of  Eye- 
lids ;  Protrusion  of  Eye  (I). 

Blood-Vessels  of  Head  (l) 

Secretion  of  Submaxillary 
Gland  in  Cat  (i) 

Acceleration  of  Heart  (1) 

'  Langley,  "  Schiifer's  Physiology,"  vol.  ii.  p.  6l()  et  seq.,  with  further  refer- 
ences to  literature. 


I    2    3 

4   (5) 

(I)   2    3 

*    5 

(I)  2    3 

4    5 

I    2    3 

4  5   (6) 
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Hairs  ur  Face  and  Neck  (I)    .  (3)   4     5    6    7 

Vaso- Motor  Fibres  to,  and 
Sweat  Glands  of,  Kore- 
Koot  (I)      .  4     5     6    7    S     9   (10) 

Spleen  (2)  (3)  (4)5     6    7    8    9     10   (11)  (12)  (13)  (1) 

Vaso-Conslriclors    of     I'ortal 

System  (3)  (3)  4     5    6     7    8    9     10   (lit 

Viscero-Molor  and  V'iscero- 
Inhibilorv  to  Small  Intes- 
tine (4)    '.  .  67891OIII213I-.;; 

Inhibitory  to  Small  Intes- 
tine (S)       .         .         .         .  (.--9101112:1 

Vaso- Motor  to  Liver,  Pancreas, 
Small  Intestine  ;  1st  Part  of 
Large  Intestine  (6)      .         .  (5)6    7    S    9     10     11     12    13  2 

Voso-Motor  to  Kidney  (7)       .  4    5   6     7     8     9     10   1  1     1 2    1 3  2)  (3)   4) 

Vaso-Motor  and  Sweat  Secre- 
tion of  Hind-Kool  (I)  II      12     13    1     2     .! 

The  Dumbers  within  br.ick«t\  indicate  Icvclk  where  the  rcMilttnc  ttimuUtioa  wa«  UiDt,  iocon^taiit 
doubtful. 

The  nuRil>cr%  in  heavy  t)-|>c  indicate  level*  at  which  ^tiniulatioo  ca*-e  the  maAitnum  rriull. 

All  the  sympathetic  fibres  for  the  upper  part  of  the  tH)d)", 
with  the  exception  of  those  for  the  acceleration  of  the  heart 
and  for  the  sweat  secretion  and  circulation  of  the  fore-foot, 
pass  to  the  sujxjrior  cer\ical  ganglion.  In  the  two  exceptions 
mentioned  the  fibres  terminate  in  the  ganglion  stcllatum. 
Those  fibres  which  innervate  the  abdominal  \isccra  pass  into 
the  solar  ganglia.  The  fibres  for  the  circulation  and  sweat 
secretion  of  the  hind  foot  enter  the  sixth  and  seventh  lumbar 
and  the  first  and  second  sacral  ganglia. 

These  anatomical  and  physiological  details  would  onl>' 
have  an  acadeinic  value  for  us,  and  would  not  be  in  place  at  a 
meeting  of  our  Society  unless  they  could  be  linketl  up  to 
clinical  and  pathological  facts.  We  are  in  a  i>osition  to  bring 
before  the  Societ)-  notes  of  two  cases  in  which  the  s)mptonis 
indicated   ;iii   involvement  of  the  sympathetic  system,  and   in 

'  See  Note  1,  p.  11. 

''  Schiifer  and  Mimre.      l-'it.Ji(rw>  Arck.,  1877,  p.  181. 
'  Bayliss  and  Starling,     fcuni.  Pkyiioi.,  vol.  ^^^i.  |>.  I20. 
'  Runch.     Jcurit.  Phfsiel.,  vol.  xxii.  p.  357, 

'  Rcchlcrew  on<l  Mislawsky.     Ank.  <U  Pkytiol.  nerm.  fi  f,ilk.,  1889,  p.  243. 
*  Franyoi.i  Franck  and  Ilallion,  ihJ.,  1896  and  1897. 
Bratlfotd.    Jcuin.  Pkyiiol.,  1896,  p.  358. 


BY    DR    ALEX.     BRUCE    AND    MR    J.    H.    HARVEY    PIRIE       23 

which  we  have  found  lesions  of  the  intermedio-lateral  tract  at 
levels  suggested  by  the  results  of  physiological  experiment — 
lesions  which  therefore  appear  to  us  to  be  adequate  to  have 
produced  the  symptoms  in  question. 

In  one  case  loss  of  sweating  in  the  lower  extremities  had 
developed  during  the  course  of  an  acute  atrophic  paralysis  in 
an  adult.  The  other  case  was  one  of  acute  exophthalmic 
goitre,  in  which  death  took  place  during  an  access  of  hyper- 
thyroidism. 

Case  I.  ,\.  Y.,  unmarried,  aged  30,  had  been  in  somewhat  imperfect 
general  health  for  a  considerable  number  of  months,  owing  to  a  succession 
of  attacks  of  influenza  and  to  overwork.  For  some  three  months  previous 
to  the  acute  onset  of  his  illness  he  had  complained  of  pains  about  the  middle 
of  the  dorsal  region,  and  in  the  shoulders  and  feet.  There  had  also  been 
several  crops  of  purpuric  spots  on  the  feet  and  legs.  These,  as  well  as  the 
pains  referred  to,  had  been  regarded  as  probably  of  rheumatic  origin.  On 
one  occasion  some  difficulty  of  micturition  had  been  noted,  and  some  ten 
days  or  so  previous  to  the  sudden  onset  of  the  paralysis  this  difficulty  re- 
curred. There  also  appeared  a  slight  tendency  to  stumble  while  walking 
some  unsteadiness  in  standing,  and  a  degree  of  tingling  and  numbness  in 
both  lower  extremities,  particularly  in  the  right.  These  symptoms  were 
attributed  simply  to  weakness,  and,  although  the  patient  always  felt  very 
tired,  he  continued  to  take  a  certain  amount  of  exercise.  On  the  1st  of 
September  he  noted  that  he  walked  with  difficulty,  and  felt  much  exhausted 
after  a  short  game  of  golf.  On  the  night  of  the  ist  September  1905  he  slept 
soundly,  and  on  waking  found  that  he  was  completely  paralysed,  both  as  to 
motion  and  sensation,  from  the  waist  downwards. 

On  examination,  on  the  4th  September,  there  was  complete  flaccid 
paralysis  of  the  muscles  of  the  abdomen  and  of  both  lower  extremities. 

There  was  almost  complete  loss  of  all  forms  of  sensibility  below  the  level 
of  the  fifth  intercostal  space,  although  there  were  still  some  slight  traces  of 
tactile  sensibility  in  the  skin  of  the  abdomen.  At  the  fifth  intercostal  space 
sensibility  was  impaired,  and  there  was  no  hyperssthetic  zone.  Above  the 
fifth  interspace,  sensation  and  motor  power  were  quite  intact.  There  was 
no  pain  or  tenderness  over  any  part  of  the  spinal  column  or  elsewhere  in 
trunk  or  limbs. 

The  deep  reflexes  of  the  lower  limbs  were  entirely  absent.  On  tickling 
the  soles  of  the  feet,  there  was  no  response  on  the  left,  and  a  doubtful 
extensor  response  on  the  right  side.  The  cremasteric  and  abdominal  reflexes 
were  present  on  both  sides. 

Slight  twitching  movements  of  the  right  leg  occurred  frequently.  There 
was  retention  of  urine  and  fasces.  The  temperature  was  101-102°  F.  The 
heart,  lungs,  and  urinary  system  were  normal.  Apart  from  the  above- 
mentioned  mfluenzal  and  rheumatic  attacks,  patient  had  suffered  from  no 
other  diseases  of  importance,  except  the  ordinary  infectious  diseases  of  child- 
hood.    The  family  history  was  unexceptionable. 
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Progress  of  the  case  as  regards  : — 

I.  Motility. 

From  the  date  of  the  first  examination  till  the  date  of  death,  on  Januar)' 
loth,  1906,  there  was  never  the  slightest  return  of  any  voluntar)'  motor 
power  in  the  lower  limbs.  The  muscles  remained  tlaccid  throughout  and 
atrophied  very  rapidly. 

The  knee-jerks  remained  constantly  absent,  and  the  plantar  reflexes  wore 
seldom  obtainable,  although  it  was  thought  that  there  was  occasionally  an 
indefinite  extensor  response  on  the  right  side.  The  anal  reflex  was  marked, 
and  the  sphincter  ani  retained  its  tone. 

The  patient  sutTered  much  from  muscular  twitchings  and  jerkings  in  both 
lower  extremities,  anterior  abdominal  wall,  and  muscles  of  the  lower  part 
of  the  back.  These  twitchings  were  sometimes  slight,  .ilmost  tremor-likr  ; 
at  other  times  large,  strong  jerks,  moving  the  limbs  .ind  bending  the  bark. 
They  were  considerably  influenced  by  posture,  occurring  most  fretjuently 
when  the  patient  was  lying  on  his  back,  but  almost  invariably  ceasing  when 
he  was  turned  on  one  or  the  other  side. 

Passage  of  a  catheter  not  infrequently  set  up  strong,  alinosi  tetanic  con- 
traction of  the  recti  .ibdominis  ;  frequently  also  the  constrictor  urethnc  went 
into  spasn),  which  effectually  prevented  the  passage  of  the  instrument. 

2.  Sensibility. 

Touch. — Sensibility  to  light  touch  began  to  return  within  a  few  days  of 
the  onset,  and  returned  over  the  lower  part  of  the  trunk,  the  whole  of  the 
left  lower  limb  and  most  of  the  right,  except  the  outer  side  of  the  leg  and 
part  of  the  inner  side  about  the  ankle.  There  was  a  si>ot  on  the  ball  of  the 
right  great  toe  where  the  tactile  sensibility  was  particularly  acute.  Else- 
where the  return  of  sensibility  was  not  equally  perfect,  however,  and  touch 
was  not  always  correctly  localised.  The  patient  never  felt  the  passage  of 
the  catheter,  but  there  was  a  slight  degree  of  sensibility  in  the  rectum. 

Pain  Sense. —  In  the  course  of  a  fortnight  there  was  a  slight  return  of 
sensibility  to  pain  over  the  lower  dors.il  arc.is,  piirticularly  on  the  left  side, 
and  in  the  same  region  there  was  a  slight  appreciation  of  heat  and  cold. 
Helow.  this  level  there  was  no  return  of  sensibility  10  pain  or  temperature. 

Throughout  the  greater  |>,irt  of  the  course  of  the  illness  there  wa»  a 
marked  subjective  sensition  of  cold  in  the  paralysetl  areas.  This  might 
appear  spontaneously  after  perspiration,  or  .ifter  the  slight  exposure  neccssar)' 
for  nursing  purposes.  It  was  present  even  with  a  considerable  degree  of 
fever,  when  the  skin  felt  hot  and  dry  to  the  touch.  It  often  resembled  what 
is  found  during  the  cold  stage  of  a  m.alarial  attack. 

v  Trophic  Functions. 

In  addition  to  the  muscular  wasting  of  the  lower  cxiremilies  already 
noted,  there  was  a  marked  and  rapid  wasting  of  the  whole  body. 

Within  a  few  days  of  the  onset  of  the  disease,  several  small  bulK-r  formed 
on  the  left  tibia  and  on  the  inner  side  of  the  right  knee,  and  a  small  sub- 
cutaneous h.i'morrhage  where  the  knee  had  been  allowed  to  come  into 
contact  with  the  other  leg. 
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On  the  dorsum  of  the  right  foot  several  erythematous  patches  appeared, 
and  over  the  outer  malleolus  a  small  bulla  like  those  on  the  left  leg.  With 
care  and  suitable  treatment  these  all  healed. 

A  fortnight  after  the  onset  there  appeared  over  the  tip  of  the  sacrum  a 
small  sore — not  a  typical  bed-sore,  but  rather  a  hLtmorrhagic  spot,  although 
the  skin  over  it  gave  way.  This  healed,  but  about  si.x  weeks  from  the  com- 
mencement of  the  disease,  typical  bed-sores  appeared  on  the  buttocks,  and, 
despite  all  treatment,  gradually  increased  in  size  and  were  with  difficulty 
kept  from  becoming  septic  sores. 

4.  (a)  Micturition. 

At  first  there  was  complete  retention,  but  after  three  weeks  the  function 
became  of  the  in\oluntary  automatic  type,  i.e.  the  urine  accumulated  in  the 
bladder  until  a  certain  pressure  was  reached,  then  a  contraction  set  in,  the 
tension  of  the  "internal  sphincter'  was  overcome,  and  a  certain  amount  of 
urine  was  forcibly  ejected.  The  bladder  was  never  completely  emptied, 
however,  a  certain  amount  of  residual  urine  always  remaining. 

Cystitis  very  rapidly  ensued,  and  the  bladder  had  to  be  regularly  washed 
out.  The  capacity  of  the  bladder  gradually  diminished;  12  to  15  oz.  of 
residual  urine  were  usually  present  at  first  ;  this  gradually  diminished  until 
at  the  end  only  about  i  oz.  remained.  The  introduction  of  a  corresponding 
amount  of  boracic  lotion  always  caused  a  forcible  contraction.  There  was 
no  sensation  connected  with  micturition.  The  sense  of  pressure  usually 
associated  with  a  full  bladder  was  also  absent. 

(/;)  DEF.liCATION. 
At  first  there  was  complete  inaction  of  the  lower  bowel  ;  later  the  action 
of  the  bowels  could  be  kept  fairly  regular  with  the  aid  of  medicine  and  of 
occasional  enemata.  Although  the  movement  of  the  bowels  was  entirely 
beyond  the  control  of  the  will,  certain  indefinite  sensations  usually  made  the 
patient  aware  of  the  approaching  passage  of  faces,  although  these  were  also 
passed  sometimes  unconsciously. 

5.  Temperature  and  Sweating. 
Patient's  temperature  was  of  a  hectic,  swinging  type  during  all  four 
months,  at  first  ranging  from  99-101°.  After  a  fortnight  it  fell  almost  to 
normal  for  a  few  days,  but  again  began  to  rise  and  fall,  and  gradually  the 
minima  rose  till  the  temperature  was  seldom  below  101-102".  On  one 
occasion  the  temperature  rose  as  high  as  106°.  The  time  of  occurrence  of 
these  elevations  of  temperature  was  quite  irregular.  With  many  of  them 
there  were  rigors  or  shiverings  followed  by  profuse  perspirations.  The  dis- 
tribution of  the  sweating  was  remarkable.  Above  the  level  of  the  sixth 
intercostal  nerve  after  each  attack  of  fever,  the  perspiration  was  very  profuse. 
Below  a  sinuous  line  situated  about  two  and  a  half  inches  above  Poupart's 
ligament  there  was  absolute  loss  of  sweating,  except  over  a  small  area  on 
the  inner  side  of  both  thighs.  Between  this  sinuous  line  and  the  level  of  the 
fifth  dorsal  nerve  the  skin  of  the  abdomen  perspired  in  irregular  patches. 
The  area  from  which  perspiration  was  entirely  absent  is  shown  in  Fig.  i. 
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6.  General  Condition. 

The  patient's  condition  became  gradually  worse,  in  spite  of  all  treatment. 
The  heart  and  lungs  were  uninvolved.  A  fair  quantity  of  nourishment  was 
taken,  but  despite  this  there  was  emaciation  progressing  to  an  extreme 
degree.  The  mental  capacities  ultimately  became  gradually  dulled,  and 
death  ensued  from  sheer  exhaustion,  four  months  after  the  onset. 

Permission  was  obtained  for  an  examination  of  the  spinal  cord. 


Examination  ok  tiik  Cokd. 

K.xamination  of  tlie  spinal  cord  showed  that  the  incninges 
were  throughout  its  whole  length  quite  normal.  The  cord  was 
smaller  than  normal,  and  the  lumbo-sacral 
enlargement  was  somewhat  soft  in  consist- 
ence. The  anterior  spinal  vein  was  dilated. 
The  veins  of  some  of  the  posterior  roots  in 
the  lower  dorsal  and  lumbti-sacral  region 
were  greatly  dilated. 

On  section  of  the  cord,  the  grey  matter 
in  the  lumbar  and  sacral  enlargements  was 
so  greatly  congested  as  to  have  an  almost 
general  red  colour,  on  which  tnimite  hiemor- 
rhages  could  be  distinctlj-  seen.  This  con- 
gestive and  h;L'morrhagic  condition  e.xtended 
into  the  lower  dorsal  region  and  gradually 
diminished  in  an  u|)ward  direction,  ceasing 
altogether  about  the  level  of  the  si.\ih  or 
seventh  dorsal  segment. 

MiCKosrol'U  Al.    KN  AMI  NATION. 

At   the   levels  of  the  lower  dorsal  .seg- 

Kio.  I.— The  nrca  from  which   ments  and  the    luml>o-sacral    enlargements, 

STn^S. 'N^tc'ihcinmii  iJartially  organi.sed    thrombi   were  found   in 

iinshndcd  nrcn  on  the  inner  j|,g   anterior   spinal    Vein    (which    ihev   did 

side  of  both  thighs.  '  - 

not,  however,  ct>in])letel>'  occlude  ,  and  also 
in  some  of  the  arteries  of  the  posterior  hmAs  and  in  a  few  of 
the  lateral  coronar\-  branches  passing  towards  the  intermedio- 
latcral  tract. 

The  grey  inatter  of  the  anterior  cormia  (lispla\-e<l  a  great 
congestion  of  its  arterioles  and  capillaries.  A  similar  con- 
gestion could  be  seen  in  the  h.isc  of  the  posterior  cdrnua.  in  the 
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lateral  cornua,  and  in  the  margin  of  the  grey  matter  between 
the  lateral  and  posterior  horns.  In  the  anterior  horn  the  finest 
capillaries  were  all  greatly  injected  and  tortuous,  and  there 
were  very  numerous  minute  ha;morrhages.  In  a  considerable 
number  of  instances  the  extravasated  blood  had  found  its  way 
into  the  lymphatic  spaces  surrounding  the  motor  nerve-cells  of 
the  anterior  cornua.  Red  cells  were  also  frequently  seen  in 
the  perivascular  spaces,  and  also  more  or  less  scattered  through- 
out the  neuroglia.  A  careful  search  throughout  the  whole  of 
the  affected  area  failed  to  show  any  escape  of  leucocytes  or 
any  definite  proliferation  of  the  connective  tissue  cells.  The 
motor  cells  in  the  affected  area  were  almost  all  in  a  state  of 
degeneration,  the  degree  of  which,  however,  varied  within  wide 
limits.  A  few  apparently  healthy  cells,  with  well-marked 
polygonal  outline  and  a  centrally  placed  nucleus  and 
deeply  staining,  sharply  defined  tigroid  bodies,  were  seen 
scattered  irregularly  amongst  other  markedly  degenerated  cells. 
The  majority  of  the  cells,  however,  showed  displacement  of 
nucleus.  In  a  large  number  the  nucleus  was  either  close  to  or 
projected  out  from  the  periphery  of  the  cell.  There  was  a 
marked  chromatolysis,  the  tigroid  bodies  being  replaced  by  a 
turbid,  finely  granular  cytoplasm.  Within  this  cytoplasm  there 
were  not  infrequentl)^  vacuoles  varying  in  size.  In  a  great 
many  of  the  cells  there  were  also  masses  of  golden-yellow 
granular  pigment,  in  some  large  enough  to  occupy  almost  the 
whole  cell.  The  affected  cells  were  swollen,  and  had  largely 
lost  their  angular,  polygonal  outline,  their  dendrites  being 
markedly  retracted.  As  already  stated,  there  was  a  marked 
congestion  of  the  vessels  in  the  lateral  cornua,  and  nearer 
examination  revealed  the  fact  that  there  were  numerous  small 
haemorrhages  amongst  the  cells  of  the  intermedio-lateral  tract, 
both  at  the  apex  of  the  lateral  horn  and  in  the  reticular  group 
of  cells.  There  was  also  on  both  sides  almost  symmetrical  hae- 
morrhages in  the  vessels  leading  from  the  surface  of  the  cord  to 
the  tip  of  the  lateral  horn,  and  also  from  others  within  the  sub- 
stance of  the  formatio  reticularis  close  to  the  margin  of  the 
grey  matter.  A  few  vessels  in  the  substance  of  the  formatio 
reticularis  were  found  to  be  completel}'  thrombosed,  and  one  or 
two  minute  arterioles  contained  organised  thrombi.  Through- 
out the  tenth,  eleventh,  and  twelfth  dorsal  and  the  first  and 
second  lumbar  segments,  both   the  apical   and   reticular  groups 
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on  both  sides  of  the  intenncdio-lateral  tract  showed  dejjenera- 
tive  chanfjes  analogous  to  those  found  in  the  lar^je  motor  cells 
of  the  anterior  cornua,  the  cells  showing  the  marked  lateral 
displacement  of  nuclei  (sec  Kigs.  2  and  3),  and  disap))earance 
more  or  less  complete  of  chromatic  granules.  Some  of  the 
cells  were  also  remarkably  swollen  and  their  shape  distorted. 

Similar  degenerative  changes  were  found  in  the  small 
polygonal  cells  of  the  anterior  cornua  (VValdeyer's  '  middle 
cells  "),  and  also  in  the  large  solitary  cells  of  Schwalbc  in  the 
posterior  cornua.  The  cells  of  Clarke's  column  appeared 
unduly  swollen,  and  many  showed  complete  chromatolysis. 
The  known  variety  of  changes  in  normal  cells  of  this  system 
make  it  difficult  to  speak  definitely  as  to  the  incidence  of 
degeneration.  In  the  lateral  columns  of  the  lower  dorsal, 
lumbar,  and  sacral  enlargements  there  was  a  degree  of  sclerosis 
in  the  pyramidal  tract.  The  direct  cerebellar  tract  was  only 
very  slightl\-  affected,  a  fact  which  would  indicate  that  the  cells 
of  the  column  of  Clarke  had  escaped  degeneration. 

In  considering  this  case  we  have  to  draw  s|)ecial  attention  to 
two  outstanding  features  :  the  extensive  degree  of  .icute  atrophic 
paralysis  and  its  association  with  vascular  paresis  in  the  lower 
limb,  and  the  loss  of  sweating  in  almost  the  whole  of  the  lower 
part  of  the  body  below  a  level  draw n  about  two  inches  above 
I'oupart's  ligament.  The  first  explanation  that  might  naturally 
suggest  itself  is  that  one  lesion  is  resjxjnsible  for  the  motor 
paralysis  and  for  the  loss  of  the  function  of  |)crspiration  ;  but 
the  association  of  the  two  conditions  is  too  rare  for  that 
possibility  to  be  entertained.  It  is  remarkable  how  seldom  a 
persistent  dryness  of  skin  is  referred  to  in  cases  of  acute 
atrophic  paralysis  due  to  lesions  of  the  anterior  cornual  cells, 
and  it  is  obvious  that  the  muscular  paralysis  and  atr<>ph>-  must 
be  attributed  to  the  affection  of  the  anterior  cornua,  and  that 
the  residual  symptoms  of  the  vaso-motor  and  .secretor)-  dis- 
turbances in  the  skin  must  be  attributable  to  some  additional 
lesion.  That  additional  lesion  is  in  all  probability  the  he- 
morrhage and  congestion,  and  the  consequent  degeneration  of 
the  cells  of  the  intcrmedio-latcral  tract  in  the  tenth,  eleventh, 
and  twelfth  dorsal  and  in  the  first  and  second  lumbar  seg- 
ments. This  corresponds  fairly  closely  to  the  levels  where 
I.anglcy  has  found  that  stimulation  of  the  sympathetic  roots 
causes  sweating  in   the  hintl   foot   of  the  dog.      It   is  evident 
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from  Higier's  and  Schlesinger's  writings  that  there  is  a  special 
area  for  sweat  secretion  in  the  lower  limb,  corresponding 
closely  to  that  found  in  our  case,  and  we  would  suggest  that 
in  similar,  or  in  more  limited  affections  of  vaso-motor  and 
secretory  disturbances  in  the  lower  limb,  a  special  examination 
of  this  area  of  the  intermedio-lateral  tract  should  be  made. 

The  second  case  in  which  we  have  found  a  lesion  of  the 
intermedio-lateral  tract  was  one  of  exophthalmic  goitre,  in 
which  death  took  place  apparently  from  hyperthyroidism. 
The  opportunity  of  examining  the  spinal  cord  of  this  case  we 
owe  to  the  kindness  of  Dr  Gulland,  who  has  supplied  the 
following  notes  : — 

Case  II.  Mrs  M.,  aged  47.  Admitted  to  Chalmers'  Hospital  on  22nd 
May  1906.  Died  5th  June.  Duration  of  illness,  eleven  months.  Began 
with  an  attack  of  diarrhcea  eleven  months  ago,  since  when  she  has  been 
nervous  and  weak.  Swelling  of  the  neck  was  noticed  first  in  January  1906. 
Exophthalmos  was  not  noticed  by  her  friends. 

Status  Prcrsens.—  'Mia.rkiA  tremor  ;  slight  exophthalmos.  Right  lobe  of 
thyroid  most  enlarged.  Pulse  averages  120  to  130.  Presystolic  and  svstolic 
murmurs.     No  albumen  or  sugar.     Very  nervous  and  excited. 

Course. — Temperature  above  normal  throughout  ;  for  the  first  week  ran 
between  98  and  100;  second  week,  between  99.5  and  100.5,  ""ose  to  103.4 
just  before  death.     Nothing  found  in  lungs  or  elsewhere  to  account  for  this. 

From  June  ist  she  became  very  noisy  and  e.xcited  ;  pulse  became  weaker 
and  more  rapid  ;  the  heart  became  dilated.  Speech  became  inarticulate  ; 
excreta  were  passed  in  bed  ;  urine  contained  acetone — no  sugar.  On  the 
4th  she  became  unconscious,  and  died  at  6.10  on  the  15th. 

Post-mortem. — Same  day.  Thymus  large  ;  thyroid  large,  pale  ;  very 
little  colloid  ;  active  proliferation  of  gland  tissue,  so  that  it  presented  the 
appearance  of  a  secreting  gland  ;  some  fibrosis.  Left  supra-retial\s.x%e.  and 
cystic.  Kidneys  showed  some  chronic  interstitial  nephritis  with  an  acute 
toxic  condition  superadded.  Liver :  chronic  venous  congestion,  with  some 
fatty  change  and  areas  of  early  cirrhosis.  Spleen:  recent  infarcts,  acute 
congestion.  Stomach:  congestion  and  haemorrhagic  infiltration.  Heart: 
right  auricle  dilated,  other  cavities  small,  chronic  thickening  of  mitral  and 
aortic  valves  ;  no  recent  endocarditis  ;  some  fibrous  change  in  myocardium. 
Lung:  no  pneumonia  ;  certain  amount  of  oedema  and  congestion.  Marrow 
was  a  lymphocytic,  not  a  myelocytic  marrow.  No  other  abnormalities  in 
the  body. 

The  spinal  cord  was  handed  to  us  by  Dr  Wade  im- 
mediately after  the  post-mortem  examination,  and  placed  at 
once  in  10  per  cent,  formalin  solution.  On  the  following  da}-, 
on    dividing    the    cord    into    segments,    we    observed    minute 
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h;emorrliages  at  the  outer  side  of  the  grey  matter  on  both 
sides  at  the  lower  part  of  the  2nd,  in  the  3rd,  and  in  the  4th 
dorsal  segments,  and  in  no  others.  Microscopic  examination 
demonstrated  certain  lesions  in  the  grey  matter  and  in  the 
immediately  adjacent  white  matter.  These  changes  were 
partly  in  the  blood-vessels  and  partl\-  in  the  cells  of  the 
intermedio-lateral  tract.  The  most  obvious  morbid  appear- 
ances were  capillary  ha-morrhagcs.  These  were  almost  sym- 
metrical as  regards  position,  but  were  considerably  larger  on 
the  left  side  than  on  the  right.  They  were  situated  at  the 
aijex  of  the  posterior  horns,  immediately  within  the  outer 
margin  of  the  grej'  matter,  and  extended  backwards  into  the 
posterior  horns  and  forwards  as  far  as  the  lateral  horn.  They 
were  appareiitl_\'  quite  recent,  probabl_\-  merely  terminal  h;v- 
inorrhages.  Another  prominent  vascular  change  was  the 
hyaline  degeneration  of  the  tutn'ca  media  of  the  arterioles  of 
the  lateral  columns,  which  led  towards  the  lateral  horns,  and 
also  of  others  in  the  posterior  columns  directed  towards  the 
root  of  the  posterior  horns.  The  anterior  sjjinal  artery  and 
its  branches,  as  well  as  the  coronary  branches  to  the  anterior 
cornua,  were  quite  free  from  this  hyaline  change.  It  was 
pronounced  in  the  lower  part  of  the  2nd,  in  the  3rd,  4th,  and 
5th  segments,  but  it  was  also  found  in  a  gradually  decreasing 
extent  in  the  same  group  of  arterioles,  as  far  down  as  the 
lower  dorsal  segments. 

The  changes  in  the  nerve-cells  to  which  we  desire  to  draw 
special  attention,  were  almost  entirely  limited  to  those  con- 
tained in  the  intermedio-lateral  tract.  In  the  1st  dorsal 
segment  there  was  a  slight  chn^matolysis  in  a  few  of  the  cells 
of  the  anterior  cornua,  but  with  this  exception  the  motor  cells 
remained  entirely  normal.  In  marked  contrast  to  these  normal 
motor  cells  were  the  cells  of  the  intermc-dio-latcral  tract. 
These  in  the  3rd  and  4th  dorsal  segments  were,  almost  with- 
out exception,  more  or  less  aflTcctetl  ;  in  the  2nd  and  5th  the 
involvement  was  to  a  less  extent,  and  it  was  very  slight  in  the 
1st  and  6th  segments.  As  may  be  seen  in  I""igs.  4  and  5,  the 
abnormal  cells  showed  .somewhat  similar  degenerations  to  those 
described  in  our  previous  case.  In  a  large  pro[)ortion  there 
was  a  lateral  dis|)lacement  of  nucleus,  and  greater  or  less 
disap|>earance  of  chromatic  granules.  In  addition,  some  of  the 
cells  were  swollen  or  vacuolated,  while  manv  were  shrunken 
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and  distorted  and  altogether  devoid  of  nucleus  or  chromatin. 
A  careful  examination  of  the  grey  matter  showed  that  the  cells 
of  the  intermedio-lateral  tract  had  been  practically  exclusively 
affected  in  this  special  manner. 

It  is  beyond  the  purpose  of  this  paper  to  enter  into  a  dis- 
cussion of  the  question  as  to  whether  the  nervous  lesion  or  the 
affection  of  the  thyroid  is  the  primary  one  in  exophthalmic 
goitre.  We  wish  in  the  meantime  to  content  ourselves  with 
drawing  the  attention  of  the  Society  to  the  fact  that  the  seg- 
ments involved  are  those  which  experiment  shows  to  be  the 
segments  which  give  origin  to  the  roots,  stimulation  of  which 
produces  retraction  of  the  upper  eye-lid,  protrusion  of  the  eye- 
ball, acceleration  of  the  heart,  and  sweating  and  vaso-regulation 
of  the  upper  part  of  the  body.  We  would  suggest  that  future 
investigations  of  the  .sympathetic  .system  should  include  the 
cells  of  the  intermedio-lateral  tract  of  the  wliole  thoracic 
region,  as  well  as  the  cells  of  the  bulbar  automatic  system, 
which  Dana  has  shown  to  be  involved  in  one  case  of  exoph- 
thalmic goitre. 

Onuf  and  Collins,  in  their  valuable  work  on  the  sympathetic 
nervous  system,  have  also  drawn  attention  to  the  possible  con- 
nection of  the  sympathetic  cells  in  the  cord  with  the  diseases 
which  are  known  to  be  of  sympathetic  origin,  and  with  others 
which  are  so  frequcntlx-  regarded  as  being  merely  due  to  func- 
tional disturbances.  Lannois  and  Porot,  in  the  Revue  de 
Medecinc,  1903,  have  published  a  case  of  erythromelalgia,  with 
gangrene  of  the  e.xtremities,  associated  with  extensive  involve- 
ment of  the  intermedio-lateral  tract.  With  that  exception 
comparative!}-  little  has  apparentl}-  been  done  to  establish  a 
relation  of  lesions  of  the  tract  with  morbid  phenomena.  A 
possible  explanation  of  this  may  lie  in  the  fact  that  changes  in 
the  nerve  cells  may  be  in  many  instances  not  obviously  de- 
structive, but  of  a  nature  which  can  only  be  demonstrated  by 
modern  methods  of  histological  investigation.  It  is  easy  to 
understand  how  fine  changes  in  cells  of  a  system  whose  function 
was  not  even  suspected  had  escaped  detection.  If  we  succeed 
in  drawing  the  attention  of  the  Societ\'  to  the  importance  of 
the  intermedio-lateral  tract,  the  purpose  of  our  paper  will  have 
been  fulfilled. 
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Uescrijtion  of  Figures. 

Figs.  2  and  3  represent  the  appearances  presented  by  the  degenerated  cells 
of  both  intermedio-lateral  tracts  in  the  lower  dorsal  and  upper  lumbar 
region  in  the  case  of  acute  atrophic  paralysis. 

Fig.  2.— In  the  centre  of  the  field  is  a  swollen  cell  with  a  partial  chroma- 
tolysis  and  a  displaced  nucleus. 

Fig.  3  shows,  above  and  to  the  left,  two  cells  with  partial  chromatolysis.  In 
the  cell  to  the  left  the  nucleus  is  displaced  upwards  and  to  the  left. 
In  that  to  the  ri^ht  the  nucleus  is  situated  to  the  right  of  the  cell.  Two 
smaller  cells  above  the  two  Just  described  show  similar  displacement  of 
nucleus.  On  the  right  side-  of  the  section  and  near  the  centre  there  are 
other  two  cells  in  both  of  which  displacement  of  nucleus  is  detectable. 
About  one  centimetre  above  the  large  capillar)-  in  the  lower  part  of  the 
held  is  seen  a  large  cell  in  which  the  half  to  the  left  was  pale  from  the 
presence  of  a  yellow  granular  pigment.  In  the  right  half  there  was 
marked  chromatolysis. 

FlG5v  4  and  5  represent  the  degeneration  of  cells  found  in  the  intermedio- 
lateral  tracts,  especially  in  the  second,  third,  fourth,  and  fifth  dorsal 
segments,  in  the  case  of  exophthaltnic  goitre. 

Fig.  j. —  Middle  of  second  dorsal  segment,  right  half.  To  the  right  of  the 
centre  is  a  swollen  cell  showing  a  granul.ir  cell-substance.  To  the  left 
of  this  is  another  cell  with  displacement  of  nucleus,  loss  of  chromatin, 
and  a  distinct  vacuole.  In  the  lower  part  of  the  field  are  other  cells 
with  displaced  nuclei. 

Fig.  5.  — Lower  end  of  second  dorsal  segment,  left  side.  Almost  in  the 
middle  of  the  field  is  a  swollen  cell  with  loss  of  nucleus  and  chromatin 
granules.  To  the  left,  above,  and  to  the  right  of  this  cell  are  three  cells 
showing  distinct  displacement  of  nucleus.  That  situated  above  the  large 
granular  cell  also  shows  small  vacuoles.  Dnc  cell  near  the  top  of  ihe 
right  half  of  the  field  shows  also  a  displacement  of  nucleus. 
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Meeting  II.— December  5,  1906 

Dr  J.  O.  Affleck,  President,  in  tlie  Cliair 

I.  Election  of  Members 

David  Halliday  Croom,  M.D.,  1 3  Torphichen  Street  ; 
George  Augustus  Davies,  M.D.,  Musselburgh  ;  Dr  Elliot 
Dickson,  M.B.,  CM.,  Lochgelly,  Fife  ;  R.  Cranston  Low, 
M.B.,  F.R.C.P.Ed.,  6  Castle  Terrace  ;  J.  Hally  Meikle,  M.D., 
40  Morningside  Drive  ;  and  Ian  Struthers  Stewart,  M.D.,  were 
elected  Ordinary  Members  of  the  Society. 

II.  Exhibition  of  Patients 

1.  Dr  IV.  G.  Sym  and  Mr  F.  M.  Caird  exhibited  a  patient  on 
whomKRONLElN'S  OPERATION  had  been  successfully  performed. 
The  patient  was  a  woman  in  middle  life.  Thirteen  years  ago, 
after  a  blow  on  the  left  eye,  a  little  degree  of  exophthalmos  came 
on,  which  had  steadily  increased.  When  seen  first  by  Dr  Sym 
the  left  orbit  was  completely  filled  by  a  solid  or  semi-solid 
growth,  and  the  eye  itself,  imperfectly  covered  by  the  lids,  was 
standing  actually  outside  the  orbital  cavity.  The  theory  of 
an  aneurysmal  growth  was  negatived  by  the  condition  of  the 
vessels,  the  absence  of  thrill  or  bruit,  and  the  solidity  of  the 
mass  in  the  orbit.  The  eye  being  itself  good,  and  it  being 
obviously  impossible  to  remove  the  growth  in  the  ordinary  way 
without  sacrificing  the  eye,  Dr  Sym  asked  Mr  Caird  to  operate 
by  Kronlein's  method.      This  was  done  on  28th  July  1906. 

The  outer  wall  of  the  orbit  was  laid  bare  and  divided  along 
two  converging  lines  with  saw  and  forceps  ;  the  wedge  of  bone 
thus  outlined  was  made  to  slide  backwards,  and  the  tumour 
was  easily  turned  out — the  more  so  that  its  chief  attachments 
were  to  the  apex  and  outer  wall.  It  was  completely  encap- 
suled.  The  eye  was  then  allowed  to  retreat  into  its  place  in 
the  orbit,  and  the  soft  parts  sewn  together  :  it  was  quite 
unnecessary  to  fix  the  bone  in  any  other  way.  The  patient 
made  an  uninterrupted  recovery,  and  when  shown  to  the 
Society  enjoyed,  on  correction  of  an  error  of  refraction,  % 
of  vision,  a  result  which  could  have  been  attained  in  no 
other  way.  There  was  a  slight  degree  of  exophthalmos, 
from  the  practically  complete  absorption  of  all  the  orbital 
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fat  under  the  pressure  of  the  tumour,  and  there  was  no 
power  of  outward  movement  beyond  the  middle  line.  This 
also  was  due  to  the  pressure  of  the  tumour,  and  was  not  post- 
operative. At  the  operation  every  precaution  had  been  taken 
to  secure  the  external  rectus,  but  no  muscular  tissue  of  any  kind 
was  to  be  found  in  its  position  :  it  had  all  disap[>eared.  The 
patient  professed  to  feel  great  relief  from  the  discomfort  and 
anxiety  caused  by  the  presence  of  a  hideous  and  distressin}; 
deformity.      The  tumour  proved  to  be  a  melanotic  sarcoma. 

2.  Dr  \V.  G.  Sym  exhibited  a  female  child,  aged  twcnt_\ - 
eight  months.on  whom  he  had  performed  DOUBLE  EM'cle.xtioN 
FOR  GLIO.MA  OF  THE  RETINA.  Healso  showed  preparations  of  the 
two  eyes.  One  year  ago,  when  the  operations  were  performed, 
the  infant  was  rather  a  miserable-looking  child,  evidently 
suflfering  much  pain  and  constitutional  disturbance  from  the 
presence  of  a  glioma  of  the  right  retina.  She  was  admitte<i 
to  hospital  and  the  eye  enucleated,  and  one  week  later  the 
left  eye,  in  the  interior  of  which  there  was  a  rapidly  growinj; 
tumour,  was  removed  also.  Now,  the  child  was  as  healthy- 
looking  as  any  of  its  age,  rosy,  plump,  bright,  and  intelligent. 
There  wa-;  not  the  smallest  sign  of  recurrence  in  either 
orbit. 

A  peculiar  feature  of  the  case  was  that  the  parents'  first 
child  had  died  of  glioma  ;  the  present  patient,  who  was  the 
sixth  child,  was  the  second  member  of  the  family  to  be 
affected.  Ur  Sym  could  not  .say  whether  in  the  former 
instance  the  tumour  had  or  had  not  been  bilateral  ;  he  had 
never  seen  that  child. 

3.  Dr  Pyrom  liramwell  exhibited  a  case  of  FRACTURE  OF 
THE  BASE  OF  THE  SKULL,  WITH  INJURY  To  (  EKTAIN  <>F  THF 
CRANIAL  NERVES. 

He  said  that  at  the  last  meeting  of  the  Society,  Mr  Stiles 
had  shown  a  patient  suffering  from  facial  |)aralysis.  the  result 
of  a  fracture  nf  the  base  of  the  skull,  anti  had  suggested  opera- 
tive treatment  Joining  the  spinal  accessory  to  the  facial  nerve 
with  a  view  to  relieving  the  facial  palsy.  He  (Dr  Bramwcll 
had  ventured  to  suggest  that  it  might  be  well  to  wait  for  some 
months  longer  before  carrying  out  such  an  ofwration,  and 
stated    that    he    had    recently   had    a    case    in    point    in    which 
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complete  facial  paralysis,  due  to  fracture  of  the  base  of  the 
skull,  had  been  recovered  froin.  He  now  took  the  opportunity 
of  showing  tiie  case. 

The  patient,  an  unmarried  pitman,  aged  2  i ,  was  admitted 
to  the  Royal  Infirmary  on  4th  June  1906,  complaining  of  loss 
of  sight  of  the  right  eye  and  paralysis  of  the  left  side  of  the 
face.  He  had  been  perfectly  well  until  May  3rd,  1906.  On 
that  day,  while  working  in  the  pit,  a  large  beam  of  wood  fell 
on  him  ;  it  struck  the  back  of  his  head  and  neck,  and  knocked 
him  forwards  on  to  his  face.  He  was  unconscious  for  some 
ten  or  fifteen  minutes.  He  bled  from  the  ears,  especially  the 
left,  and  from  both  nostrils  ;  he  stated  that  when  the  bleeding 
from  the  nose  ceased,  some  clear  (?  cerebro-spinal)  fluid  escaped 
from  the  nostrils.  The  doctor  who  attended  him  diagnosed  a 
fracture  of  the  base  of  the  skull.  The  face  was  cut  and 
bruised,  especially  the  nose  and  right  eyelid.  The  right  eye 
was  bunged  up  and  very  much  swollen.  He  could  not  open 
the  right  eye  for  a  week.  As  soon  as  he  was  able  to  open  it, 
he  found  that  it  was  completely  blind  ;  his  friends  then  noticed 
that  the  right  pupil  was  widel)-  dilated,  and  that  the  right  eye- 
ball was  immobile.  When  the  swelling  of  the  face  completely 
subsided  it  was  found  that  the  face  was  twisted  to  the  right, 
and  that  the  left  side  of  the  face  was  paralysed.  Since  the 
accident  he  has  been  somewhat  deaf  in  the  right  ear. 

He  remained  in  bed  for  three  weeks.  There  was  never 
an\'  paralysis  of  the  limbs,  bladder,  or  rectum.  For  three 
weeks  after  the  accident  he  was  mentally  very  dull. 

Condition  on  Admission. — There  was  complete  paralysis  of 
the  left  side  of  the  face.  Electrical  examination  showed  the 
reaction  of  degeneration  in  the  muscles  supplied  by  the  left 
facial  nerve,  both  upper  and  lower  (no  response  to  strong 
faradic  currents,  anodal  closing  contraction  greater  than 
cathodal  closing  contraction,  etc.). 

He  was  completely  blind  in  the  right  eye,  and  the  right 
optic  disc  showed  commencing  atrophy. 

The  right  pupil  was  widely  dilated  ;  it  did  not  contract 
when  a  beam  of  light  was  thrown  into  the  right  eye,  but 
contracted  briskly  when  a  beam  of  light  was  thrown  into  the 
left  eye. 

The  patient  could  not  fix  and  did  not  converge  with  the 
right   eye  ;   hence   it  was   impossible  to   ascertain   whether  the 
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contraction  of   the  right  pupil  on  convergence  was  intact  or 
not. 

Both  external  recti  muscles  were  paralysed  ;  the  paralysis 
of  the  right  external  rectus  was  incomplete. 

Dr  Sinclair  kindly  examined  the  eyes  on  June  5th,  and 
reported  as  follows  : — 

"  Right  eye. — The  right  eje  has  total  loss  of  sight.  The 
pupil  does  not  react  to  direct  light,  but  reacts  very  well  con- 
sensually.  The  diameter  of  the  pupil  is  about  6  mm.  when 
the  pupil  is  shaded.  The  media  are  clear.  The  optic  disc 
shows  slight  relative  pallor,  and  is  slightly  indistinct.  The 
retinal  veins  are  full  and  irregularl)'  distended.  The  external 
rectus  is  almost  completely  paralysed. 

"  Left  eye. — Vision  =  fs.  at  5  metres. 

c  -  4D  sph.  C  -  3D  cyl.  25    (down  in)  =  iV  part. 

"  Small  scar  on  cornea,  with  iris  adherent  to  the  back  of  it. 
The  pupil  is  about  3  mm.  diameter,  and  reacts  well  to  light. 
The  fundus  of  the  eye  is  normal. 

"  The  eyes  are  in  a  |X)sition  of  convergence  of  1  7  ." 

The  patient  was  deaf  to  aerially  conducted  sounds,  but 
heard  bone-conducted  sounds  well  in  the  right  ear. 

Smell  was  normal  in  both  nostrils.  Taste  was  normal  on 
both  sides  of  the  tongue.  There  was  no  hyperacuity  of  hear- 
ing in  the  left  car,  and  no  impairment  of  sensation  on  cither 
side  of  the  face  (5  th  nerve).  There  was  no  paralysis  of  the 
tongue,  limbs,  bladder,  or  rectum.  The  deep  reflexes  were 
normal  ;  the  plantar  reflex  showed  a  flexor  rcs|K»nse  on  the 
two  sides.  The  intellectual  faculties  and  the  s|xx;ch  functions 
were  normal. 

Treatment  and  its  results. — The  treatment  consisted  of  : — 
(I)  Hypodermic  injections  of  strychnine  (the  dose  gradually 
increased  from  two  drojis  of  the  liquor,  three  times  a  day,  to 
ten  drops,  three  times  daily)  ;  (2)  the  galvanic  current  to  the 
paralysed  (facial)  muscles  ;  and  (3)  as  soon  as  voluntary  power 
began  to  return  in  the  facial  mu.sclcs  and  external  recti, 
systematic  muscular  movements  (voluntar)-  stimulation)  frr 
quently  re])eated. 

Progress  of  the  ease. — The  notes  are  as  follows  : — 

June  13. — There  is  no  perceptible  improvement  as  yet. 

June  30. — Now  getting  .seven  mm.  of  the  liq.  strychnina: 
twice    daily.      There    is    distinct    improvement    in    the    facial 
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condition.      Mouth  not  so  much   twisted,  can    partly  close   the 
left  eye.      No  improvement  as  regards  sight. 

Jtdy  lo. — Improvement  maintained.  Can  close  the  left 
eye  completely,  and  the  face  is  not  so  much  twisted  to  right 
side.  Now  getting  facial  massage  in  addition  to  the  str}-chnine 
and  galvanism. 

July  2  1. — The  paralysis  of  the  external  recti  muscles  is 
much  less  marked,  but  the  patient  is  still  unable  to  look 
outwards  completely  with  either  eye.  The  facial  paralysis  is 
distinctly  better,  but  the  mouth  is  still  markedly  twisted  to  the 
right  side  when  he  makes  movements  ;  can  close  the  left  eye 
completely.  No  alteration  in  condition  of  the  right  pupil  or  of 
vision  ;  still  completely  blind  in  the  right  eye  ;  the  right  optic 
disc  rather  paler  than  on  admission.  Has  been  getting 
ten  drops  of  the  liquor  strychnin.-e,  three  times  daily, 
hypodermically. 

Present  condition  {December  '^th,  1906). — The  condition  of 
the  right  eye  is  unchanged  (complete  blindness  ;  dilated  pupil 
which  does  not  contract  to  light,  but  contracts  consensually 
and  on  convergence  ;   some  optic  atroph}-). 

The  paralysis  of  the  external  recti  has  completely  dis- 
appeared. 

The  paralysis  of  the  left  side  of  the  face  has  been  almost 
completely  recovered  from,  though  the  voluntary  contraction 
of  the  orbicularis  palpebrarum  and  buccinator  muscles  is 
somewhat  less  forcible  than  on  the  right  side. 

4.   Mr  F.  M.  Caird  exhibited — 

{a)  Two  male  patients  after  remoxal  of  large  naso- 
pharyngeal POLYPI  (fibroma). 

(i )  J.  J.,  set.  sixteen,  in  whose  case,  two  days  after  an 
emergency  tracheotomy  for  d\'spncea,  by  Mr  Logan  Turner,  the 
tumour  was  removed.  Access  was  obtained  by  excision  of  the 
greater  part  of  the  upper  jaw.  The  bleeding  was  partially  under 
control  by  temporary  ligation  of  the  carotid  artery. 

The  growth — a  pure  fibroma — recurred  within  six  months, 
and  was  again  readily  removed  through  the  former  incision 
immediately  after  a  preliminary  tracheotomy  at  the  old  site. 

(2)  T.  T.,  set.  thirteen.  In  this  case,  two  days  after  a 
preliminary  tracheotomy,  the  common   carotid  was   encircled 
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by  a  temporary  ligature,  and   sufficient  access  was  gained   by 
splitting  the  soft  palate. 

(^)  A  case  of  Ischaemic  contracture  V'olkmann)  of  the 
flexor  muscles  of  the  fnrearm  in  a  girl  .ft.  six.  The  condition 
followed  upon  a  diastasis  at  the  lower  end  of  the  humerus 
which  had  been  treated  with  splints. 

III.  K.Miir.iTiuN  OF  Specimens 

Mr  F.  M.  Cain/ exhibited  N.\.^0-l'H.\KVNGEAL  roLYli  from 
the  patients  shown. 

IV.  OkK.iNAL  Communication 

THE   TUBERCULOSIS  PROBLE.M    IN   SCOTI..\NI) 

Uy  BvROM   liRAMWELL,  M.U.,  F.R.C.H.  Ed..  Physician  lo  the 
Royal  Infimiarj" 

P rci'aUiicc  of  Plitliisis  ami  other  Forms  of  Tubfrculous 
Disease  in  Scotland. —  In  Scotland  at  the  present  time  some 
6000  persons  die  cverj'  year  from  pulmonary  phthisis,  and 
some  4000  persons  from  other  forms  of  tuberculous  disease. 
There  are  no  definite  data  for  forming  an  exact  estimate  as  to 
the  number  of  tutx.'rculous  persons  liviuf;  in  Scotland  at  the 
present  time,  but  considering  the  frequency  with  which  tulicr- 
culous  disease  is  recovered  from,  and  the  frctjuency  with  which 
healed  tuberculous  lesions  are  found  in  the  l>ulics  of  persons  who 
have  died  from  other  diseases,  the  number  must  be  ver)-  great. 

Necessity  of  a  Combined  Effort  for  Dealing  -with  the  Disease. 
— When  it  is  remembered  that  the  duration  of  cases  of  phthisis 
and  other  forms  of  tuberculous  disease  is  in  most  cases  con- 
siderable (several  months  or  years),  that  the  subjects  of 
phthisis  are  in  most  ca.ses  j-oung  or  middle-aged  adults,  and 
are  in  many  cases  jxissesscd  of  mental  ability  above  the 
average,  and  that  the  majority  of  patients  affected  with  phthisis 
die  during  the  maximum  wage-earning  [jcriod  of  life,  it  is 
obvious  that  the  financial  loss  to  the  community  ito  s[)cak  of 
nothing  else)  which  is  caused  by  phthisis  and  other  forms  of 
tuberculous  disease  must  be  enormous.  Financial  considera- 
tions alone — md  this  is  putting  it  on  a  very  low  ground — 
demand  thai  the  public  health  and  other  authoritic-,  the 
profession  and  the  public,  should  combine  in  a  determined 
effort  to  deal  with   the  di>ea-c.      In   other  words,  it  will  pay  — 
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and  pay  well — to  provide  the  means  (compulsory  notification  ; 
a  central  office  ;  arrangements  for  the  bacteriological  examina- 
tion of  sputum  ;  an  efficient  staff  of  inspectors,  disinfectors, 
and  district  nurses  ;  dispensaries,  sanatoria,  hospitals,  etc.)  which 
the  most  advanced  medical  thought  recommends  for  dealing 
thoroughl\-  and  effectiveh-  with  the  disease. 

Diniinislied  Mortality  in  Scotland  from  Phthisis  during  the 
Thirty  Years  1871-1901. — During  the  thirt}-  years  under 
consideration  (1871-1901)  the  death-rate  from  phthisis  in 
Scotland  as  a  whole  has  fallen  from  278  to  153  per  100,000 
of  both  sexes  ;  the  diminution  has  been  in  all  parts  of  the 
country,  urban  and  rural,  except  in  the  insular  rural  districts. 
In  the  year  1901  the  mortalit}-  from  phthisis  in  Scotland  was 
in  the  principal  town  districts  1 70,  in  the  large  town  districts 
151,  in  the  small  town  districts  138,  in  the  mainland  rural 
districts  128,  and  in  the  insular  rural  districts  171  per 
100,000    of   both    sexes.^      The     respective     mortalit}-    from 

'  In  the  insular  rural  districts  the  uncertified  deaths  are  very  numerous,  viz.,  in 
1881  52.5  per  cent.,  and  in  1901  36.4  per  cent.,  of  the  total  deaths  certified — very 
much  more  numerous  than  in  other  parts  of  Scotland.  Many  of  these  uncertified 
deaths  are  without  doubt  due  to  phthisis.  Consequently,  the  mortality  from  phthisis 
per  100,000  is  probably  very  much  greater  in  the  insular  rural  districts  than  these 
figures  show. 

Principal  iow)is  =  lo«ns  with  populations  over  25,000  till  1900,  and  over  30,000 
in  1901.     Lar^^  ^owns  =  io\vns  with  populations  al)0ve  10,000  and  below  25,000  till 

1900,  and  below  30,000  in  1901.  Small  f owns  =  lowna  with  populations  from  2000 
to  10,000.  J/fZ?«/i2;/(/ ;'«?'a/=  population  not  accounted  for  in  the  other  four  groups. 
Insular  ;•;»•«/=  population  of  all  the  islands,  with  the  exception  of  the  towns  of 
Lerwick,  Kirkwall,  Storno^vay,  and  Rothesay,  which  are  included  in  the  small 
towns. 

I  am  indebted  to  Dr  W.  Leslie  Mackenzie,  of  the  Local  Government  Board,  for 
the  following  figures  showing  the  mortality  from  phthisis  in  different  parts  of  Scotland 
in  the  years  1871  and  1901  respectively: — 

In  the  year  1S71,  the  estimated  population  of  Scotland  was  3,367,922,  and  in  the 
year  igoi,  4,483,880 — an  increase  of  1,115,958,  or  33  per  cent. 

In  the  year  187 1,   the  number  of  deaths  from  phthisis  was  9102,  and  in  the  year 

1901,  6776.  In  other  words,  while  in  1871  the  death-rate  from  phthisis  was  278  per 
100,000  of  both  sexes,  in  the  year  1901  it  had  fallen  to  153  per  100,000.  The  dimi- 
nution has  been  absolute  as  well  as  relative.  While  the  population  has  increased  33 
percent.,  the  total  number  of  deaths  from  phthisis  has  diminished  by  25  per  cent, 
during  the  ^ame  period  (1871-1901). 

The  average  death-rate  per  100,000  has  dimmished  in  each  succeeding  decade, 
having  been  239  in  that  from  1871-80,  200  in  that  from  1881-90,  and  169  in  that 
from  1891-1900. 

The  rate  of  diminution  in  the  Heath-rate  from  phthisis  was  greatest  between  1871 
and  1888.  In  that  interval  there  was  a  fall  of  from  263  to  169  per  100,000  males, 
and  from  291  to  181  per  100,000  females. 


40  THE   TUBERCULOSIS    PROBLEM    IN    SCOTLAND 

phthisis  per  1 00,000  males  and  females  in  the  different 
districts  in  Scotland  in  the  years  1871  and  1901  is  shown  in 
the  following  table  : — 

Table  shmving  the  Mortality  from  Phthisis  per  i  oo,000  Males 
and  Females  in  the  different  districts  of  Scotland  in  the 
years    1871    and   1901. 


Locality. 

i8;i. 

i 

Scotland  as  a  whole 

278 

Principal  town  ilistricls  . 

365 

Lart;e  town  districts 

331 

Small  tuun  districts 

272 

Mainland  rural  districts. 

ll>9 

Insular  rural  districts 

162' 

i*cik«iiU£c  of  L'acatificd 

D«uh«  ia  igoi. 

«53 

3 

170 

1.9 

•5' 

••4 

138 

1.6 

\i& 

4.6 

'7' 

36.4 

The  fact  that  in  the  insular  districts  the  mortality  from 
phthisis  has  not  decreased  during  the  thirty  years  from  1871 
to  1 90 1  (in  1871  it  was  162,  and  in  1901  171  per  100,000) 
is  probably  in  great  part  due  to  the  deplorable  sanitary  con- 
ditions which  exist  in  these  districts,  and  more  csi)ecially  in  the 
Outer  Hebrides,  as  shown  by  Ur  F.  Uittmar  in   his  rci^rt  on 

The  fall  in  the  death-rate  has  continued,  but  has  been  more  gradual  (ince  the 
year  |SS8,  reaching  in  1901    153  |>cr  100,000  males,  and   152  per   100,000  female*. 

The  death-rale  from  phthisis  in  the  ditferent  uriwn  and  rural  districts  shows 
considerable  >-aiialions. 

(a)  In  ih?  principal  towns  nf  Scnilnnd  (>.<.  in  towns  uf  over  25,000  inhabitant! 
till  1900,  and  over  30,000  in  1901)  the  death-rate  from  phthisis  per  100,000  of  both 
sexes  has  fallen  from  365  in  1S71  to  170  in  1901  ;  (A)  in  the  large  town  district! 
(»'.<•.  in  towns  aliove  10,000  and  l>clo»-  15,000  nil  1900,  and  below  30,000  inhabitants 
In  1901)  the  ilcathr.ile  from  phthisis  has  fallen  from  331  in  1871  to  151  in  1901  ; 
(r)  in  the  small  town  districts  (i.t.  in  towns  between  2000  and  10,000  inhabitants)  the 
dc.ilh-ralc  (>er  ioo.ooo  of  both  sexes  from  phthisis  has  fallen  from  272  in  1871  to  138 
in  1901  :  (rf)  in  the  mainland  rural  districts  of  Scotland  the  dealh-raic  |<r  100,000  of 
both  sexes  has  diminishol  from  189  in  187 1  to  128  in  1901  :  (r)  while  in  the  insular 
rural  ilistricis  of  Scotland  (i.r.  population  of  all  the  islands  except  the  towns  of 
Lerwick,  Kirkw.ill,  Slornoway,  and  Rothesay,  which  ate  includol  among  the  small 
towns)  the  death  fate  |>er  ioo.ooo  of  l»ith  sexes  has  tiiin  from  |(ij  in  1871  lo  171  in 
1901.  Statistics  show  that  in  the  insular  rural  districts  of  Scoll.incl  the  death-rate 
varies  greatly  from  year  to  year,  and  that  the  numl>cr  of  unccrtitie<l  dealhi  i»  s'ery 
high,  viz.,  53  per  cent,  in  1871,  and  36  per  cent,  in  1901.  A  considerable  profmrtion 
of  the  uncertified  deaths  were  doubtless  due  to  phthisis  and  other  forms  of  tub?!- 
ctdous  disease. 

'  The  uncertifie<l  deaths  in  the  insular  rural  districts  during  the  year  1871  were 
52.5  percent,  of  the  total  deaths.  A  l.»rce  niiml>er  of  these  de.ilhs  were  without 
doubt  due  tn  phthisis 
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the  sanitary  conditions  of  the  Lews.  This  shows  the  great 
importance  of  general  sanitary  measures  in  dealing  with  the 
disease. 

The  great  decrease  in  the  mortality  from  phthisis  which 
has  taken  place  in  all  parts  of  Scotland,  except  the  insular 
rural  districts,  during  the  thirty  years  1871  to  1901,  is  no 
doubt  largely  due  to  improved  sanitation — using  the  term  in 
its  widest  sense — and  improved  conditions  of  life,  rather  than 
to  any  measure  specially  directed  against  phthisis.  It  is  pro- 
bably also  largely  due,  as  Dr  Arthur  Newsholme  has  suggested, 
to  the  segregation  of  cases  of  advanced  phthisis  in  hospitals 
and  workhouses.  And  here  it  should  be  stated  that  systematic 
disinfection,  increased  attention  to  cleanliness  generally  (the 
institution  of  laundries,  etc.),  and  decrease  of  overcrowding, 
have  been  important  factors  in  raising  the  general  standard  of 
health  conditions. 

The  Crusade  against  Phthisis  in  Scotland. — During  the  past 
ten,  and  more  especially  during  the  past  five,  years  there  has 
been  a  great  advance  of  opinion  amongst  the  profession,  the 
public,  and  the  public  health  and  other  authorities,  as  to  the 
true  nature  of  phthisis,  and  the  measures  which  it  is  desirable 
and  necessary  to  take  in  order  to  grapple  with  phthisis  and 
other  forms  of  tuberculous  disease.  In  connection  with  the 
crusade  against  phthisis,  the  names  of  Dr  R.  W.  Philip  and  Dr 
W.  Leslie  Mackenzie  are  deserving  of  prominent  mention. 

The  change  of  opinion  which  has  taken  place  during  the 
past  five  years  with  regard  to  the  compulsory  notification  of 
phthisis  is  a  striking  illustration  of  the  advance  in  professional 
and  public  opinion  in  regard  to  the  true  nature  of  phthisis,  and 
the  measures  which  it  is  advisable  to  take  in  order  to  grapple 
successfully  with  the  disease. 

After  the  discovery  of  the  tubercle  bacillus  by  Koch,  and 
the  recognition  of  the  fact  that  tuberculous  disease  in  the 
human  subject  is,  practically  speaking,  always  due  to  the 
introduction  into  the  human  body  of  the  tubercle  bacillus  ab 
extra,  it  was  recognised  that  phthisis  is  an  infectious  disease, 
and  that  like  other  infectious  diseases  it  is  preventable,  and 
ought  to  be  prevented. 

As  soon  as  this  was  clearly  understood,  the  advisability 
of  a  system  of  compulsor\'  notification  for  phthisis  natur- 
ally  presented    itself  to    men's    minds.       In    this   country    the 


42  THK    TL  HKKCLLOSIS    PKUlil.KM     IX    SCOTLAND 

advisability  of  a  compulsory  system  of  notification  for  phthisis 
was  becominfj  recognised  by  experts,  when  in  1 898  Sir 
Richard  Thorne  Thorne,  Medical  Officer  to  the  Local  Govern- 
ment Board  for  England,  delivered  his  Harben  Lectures  on  the 
Ailmiiiistrative  Control  of  Phthisis.  In  the  third  Harben 
Lecture,  Sir  Richard  Thorne  Thorne  discussed  the  question 
of  the  compulsory  notification  of  tuberculosis  in  man.  In  his 
introductory  remarks  on  this  important  subject  he  stated  that 
his  views  on  the  question  were  "  at  variance  with  those  of  some 
of  the  most  distinguished  members  of  the  public  health  service 
of  this  country."  He  then  considered  the  subject  in  detail, 
and  advanced  a  series  of  arguments  in  support  of  the  view  that 
the  compulsory  notification  of  phthisis  is  not  advi.sablc.  It 
cannot.  I  think,  be  questioned  that  the  strong  adverse  opinion 
which  Sir  Richard  Thorne  Thorne  c.xpressetl  completely 
stopi)ed  for  the  time  the  adoption  of  compulsory  notification 
for  phthisis  in  this  country.  Shortly  after  reading  Sir  Richard 
Thorne  Thome's  lectures,  I  gave  an  address  on  the  "  Com- 
pulsory Notification  of  Phthisis "  to  the  Fifeshirc  Metlical 
Association.  In  that  address,  which  was  publishetl  in  the 
Mcdiiixl  Magazine  for  June  1S99,  1  considered  seriatim  each 
and  every  one  of  Sir  Richard  Thorne  Thome's  arguments,  and 
proved,  to  my  own  satisfaction  at  all  events,  that  no  one  of 
them  is  of  real  value.  I  rejieat  to-day  what  I  said  se\en  years 
ago,  that  I  have  not  yet  heard  any  valid  argument  against  the 
compulsory  notification  of  phthisis  —I  mean  a  system  of  com- 
pulsory notification  especially  adapted  to  phthisis.  In  the 
di.scussion  which  followed  the  address  the  prop<.>sal  received 
very  little  support.  In  June  1906  the  Fifeshirc  Branch  of  the 
British  Medical  Association  passed  by  a  large  maj(>rity  a 
resolution  advocating  compulsory  notification.'  On  October 
25,  1906,  the  Town  Council  of  Glasgow  unanimously  decided 
to  adopt  compulsory  notification  of  the  disease.  (On  Decem- 
ber 18,  1906.  the  Town  Council  of  Edinburgh  decided  by  35 
to  3  to  adopt  compulson,'  notification.)  It  cannot,  I  think, 
be  doubte<i  that  before  long  the  compulsory  notification  of 
phthisis   will   be  generally   adopted   in   Scotland. 

Circular  of  the   Local  Gox'crnment  Poanl. — -On   March    10. 
1906,    the    Local    Government    Board    for    Scotland    issued    a 
most    important    circular    <»n    the    Administrative    Control    of 
'  See  Supplement,  Hritiih  MfditaJ JtHmaJ,  Augutl  4,  1906,  p.  146. 


KV    DR    BYROM    BRAMWELL  43 

Pulmonary  Phthisis.  In  that  circular,  which  every  medical 
man  should  carefully  study,  it  is  stated  that  "  pulmonary 
phthisis  (that  is,  tuberculosis  of  the  lungs,  or  consumption)  is 
an  infectious  disease  within  the  meaning  of  the  Public  Health 
(Scotland)  Act,  1897.  .  .  .  Accordingly,  the  sections  of  the 
Public  Health  Act  applicable  to  other  infectious  diseases  are 
equally  applicable  to  pulmonary  phthisis,  and  the  obligation 
resting  on  the  local  authority  to  deal  with  and  control 
infectious  disease  extends  to  pulmonary  phthisis."  In  other 
words,  the  same  measures  (disinfection,  isolation,  removal  to 
hospital,  etc.)  which  may  be  applied  to  the  other  infectious 
diseases  may  also  be  applied  to  phthisis. 

The  explicit  statement  by  the  Local  Government  Board 
for  Scotland  that  phthisis  is  an  infectious  disease,  and  is 
included  under  the  Public  Health  (Scotland)  Act,  1897,  is  a 
most  important  step  in  advance — in  my  opinion  the  most 
important  step  which  has  ever  been  taken  for  the  prevention 
of  the  disea.se  in  this  country — and  is  a  logical  sequence  of 
Koch's  great  discovery  of  the  tubercle  bacillus.' 

But  the  circular  requires,  I  think,  some  qualifications  and 
explanations,  for  otherwise  it  may  give  rise  to  grave  misunder- 
standing on  the  part  of  the  profession  and  the  public. 

The  circular  does  not,  I  think,  sufficiently  emphasise  the 
fact  that,  although  phthisis  is  an  infectious  disease,  it  differs 
from  other  infectious  diseases  included  under  the  Act  in  many 
important  particulars  ;  and  that  many  of  the  measures,  such  as 
rigid  isolation,  removal  to  hospital,  etc.,  which  are  necessary  in 
the  case  of  most  of  the  other  infectious  diseases,  such  as  small- 
pox, scarlet  fever,  and  tjphus,  are  not  necessary  for  the  great 
majority  of  cases  of.phthisis.'' 

As    the    circular    points    out,   the    infection    of   phthisis    is, 

'  The  circular  has,  as  was  to  be  expected,  already  done  much  good,  and  has 
stimulated  the  local  authorities  throughout  Scotland.  The  following  is  an  illustra- 
tion in  point :  I  understand  that,  as  a  result  of  this  circular,  twenty-nine  local 
authorities — i.e.  all  the  local  authorities  in  the  three  counties,  Dumfries,  Kirkcud- 
bright, and  Wigtown — have  combined  to  form  and  carry  on  (joint-expense,  joint- 
management,  etc.)  a  central  phthisis  hospital  or  sanatorium.  This  is  the  largest 
combination  ever  effected  in  Scotland,  and  will  no  doubt  Ije  followed  by  similar 
combinations  in  other  parts  of  the  country. 

-  In  their  report  for  1903  the  Board  did,  in  fact,  emphasi.se  this  diflerence.  The 
purpose  of  the  circular  of  March  10,  1906,  was,  doubtless,  to  emphasise  the  funda- 
mental fact,  which  must  form  the  basis  of  all  administrative  and  preventative 
measures,  viz.,  that  phthisis  is  an  infectious  disease,  and  is  preventable. 
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except  in  a  comparatively  small  number  of  cases,  limited  to 
the  sputum.  Now,  provided  that  the  patient  u'ill  and  docs 
carry  out  the  necessary  measures  for  the  destruction  or  dis- 
infection of  the  sputa,  this  source  of  infection  can  in  most  cases 
be  easily  and  effectively  controlled.  But  the  administrative 
difficulty  is  to  get  this  done  systematically.  As  a  matter  of 
fact  it  is  far  from  easy — in  fact,  very  difficult  in  practice — and 
without  compulsorj-  notification  and  the  necessary  measures 
which  must  follow,  if  compulsory  notification  is  to  be  effective 
and  of  administrative  value  (systematic  inspection  to  see  that 
the  sputum  is  destroyed  or  disinfected,  etc.  ,  it  cannot  be 
systematical!)-  done. 

Tile  ideal  to  be  aimed  at  is  to  insure  that  eitry  indiiidual 
suffering  from  phthisis,  so  long  as  his  sputum  contains  the 
tubercle  bacillus,  does  destroy  or  disinfect  his  sputum  ;  in  other 
H'ords,  that  rtery  patient  suffering  from  the  infectious  disease 
phthisis  does  carty  out  the  necessary  measures  for  making  his 
particular  case  non-infectious.  Hitherto  the  attention  of 
sanitary  authorities  has  been  chiefly  directed  to  general 
sanitary  measures.  What  is  nozu  required  is  a  systematic  and 
concentrated  effort  throughout  the  country  to  deal  with  individual 
cases  and  patients. 

Again,  phthisis  differs  materiall)-  from  mo.st  of  the  other 
contai^ious  and  infectious  diseases  in  this  important  particular 
— that  it  is  only  very  slightly  infectious  and  communicable 
directh'  from  person  to  person. 

It  catmot  be  too  clearly  understood  that  there  is  little  or 
no  risk  of  a  healthy  jjerson  contracting  phthisis  from  being  in 
contact  with  a  person  affected  with  the  disease,  provided  that 
proper  precautions  (with  regard  to  cleanliness,  ventilation,  the 
destruction  or  disinfection  of  the  sputa,  etc.)  are  carried  out.  At 
the  same  time,  it  must  be  remembered  that  there  is  real  danger 
in  sleeping  in  the  same  bed  or  even  in  the  same  room  with  a 
patient  affected  with  phthisis. 

(.'onse<iucnlly,  many  of  the  prexcntativc  measures  which 
are  necessary  in  the  case  of  other  infectious  diseases— small- 
pox, scarlet  fever,  typhus,  for  example-  are  not  necessary  in 
mo-it  cases  of  phthisi.s.  Hut  in  connection  with  this  statement 
it  must  never  be  forgotten  that  phthisis  is  an  infectious  disease; 
that  it  is  (practically  speaking)  alaays  due  to  the  introduction 
into    the    bxlv    of    the    tubercle    bacillus    ah   extra:     that    the 
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tubercle  bacillus  is  never,  so  far  as  we  know,  produced  de 
novo  ;  and  that  the  chief  source  (practically  speaking,  the  only 
source)  of  the  tubercle  bacillus  (leaving  the  disputed  question 
of  bovine  infection  out  of  account)  is  the  sputum  from  cases  of 
phthisis. 

Provided  that  a  patient  suffering  from  phthisis  takes  proper 
means  to  destroy  or  disinfect  his  sptitum,  he  need  not,  in  my 
opinion,  be  isolated  from  his  fellows.  He  may  be  allowed  to 
engage  in  business,  to  travel  in  cabs  and  railway  carriages,  to 
go  to  church,  places  of  amusement,  etc.  It  is  only  the 
"  dangerous  "  cases,  as  I  term  them — the  cases  in  which  the 
patients  will  not  or  cannot  (owing  to  their  enfeebled  physical 
condition,  or  other  cause,  such  as  overcrowding)  take  the 
necessary  precautions — which  require  to  be  isolated  and  sent 
to  hospital.  And  this  seems  to  be  all  that  is  required  under  the 
Act  (except  as  regards  clauses  5  i,  57,  and  59),  attd,  so  far  as  I 
know,  all  that  the  Local  Government  Board  for  Scotland  insist 
upon} 

Under  clause  59  of  the  Public  Health  (Scotland)  Act, 
1897,  persons  suffering  from  infectious  diseases  are  rigidly 
prohibited  from  travelling  in  cabs,  railway  carriages,  and  all 
public  conveyances.  As  the  clause  stands,  it  applies  to 
phthisis  equally  with  the  other  infectious  diseases,  and  no 
discretion  is  allowed  to  the  local  authority  or  their  medical 
officer.  In  the  case  of  phthisis  (and  indeed  some  other 
infectious  diseases,  such  as  favus)  this  clause  is  far  too  drastic. 
It  is,  I  think,  necessary  that,  in  respect  to  phthisis,  this  clause 
should  be  modified.  All  that  seems  to  be  required  is  to  insert 
in  this  clause  the  same  qualification  which  is  inserted  in  clause 
56  (see  footnote,  p.  18),  viz.,  "  wilfidly  exposes  himself  ivithout 
proper  precautions." 

An  interesting  legal  question  occurs  here.      I   have   stated 

'The  clause  in  the  Act  reads  as  follows: — "56  (l)  If  any  person  (a)  while 
suflfering  from  any  infectious  disease  wilfully  exposes  himself  -without  proper  pre- 
cautions" (no  italics  in  the  original)  "against  spreading  the  disease  in  any  street, 
public  place,  shop,  inn,  hotel,  church,  or  any  place  used  in  common  by  persons 
other  than  members  of  the  family  or  household  to  which  such  infected  person 
belongs;  or"  (here  follow  other  sub-headings,  which  I  need  not  quote)  .  .  .  "he 
shall  be  liable  to  a  penalty  not  exceeding  five  pounds." 

Now,  since  the  personal  precaution  which  is  necessary  in  the  case  of  phthisis 
is  the  disinfection  or  destruction  of  the  sputum,  it  follows  that  phthisical  patients  who 
take  the  necessary  (simple)  measures  for  destruction  or  disinfection  of  the  sputum 
niay  mix  with  their  fellows,  and  go  to  church,  theatres,  etc. 
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that  if  a  patient  who  is  suffering  from  phthisis  destroys  or 
disinfects  his  sputum  he  is  (practically  s|jeaking)  innocuous 
to  his  fellows  ;  in  other  words,  in  his  case  the  infectious  disease 
phthisis  is  non-infectious.  The  legal  question  occurs,  could 
such  a  patient  be  convicted  and  fined  under  clause  59  of  the 
Public  Health  (Scotland)  Act,  1897?  It  may  perhaps  be 
argued  that  the  destruction  or  disinfection  of  the  sputum  is  not 
sufficient,  that  it  does  not  render  a  patient  who  is  suffering  from 
phthisis  completely  innocuous,  since  if  he  coughs  he  may  expel 
the  tubercle  bacillus  into  the  atmosphere,  liut  against  this 
it  might  be  urged  that  such  a  patient  might  wear  a  respirator. 
Could  then  a  patient  suffering  from  phthisis,  who  destroys 
or  disinfects  his  sputum,  and  while  travelling  in  a  public  con- 
vesance  wears  a  respirator,  be  convicted  and  fined  under  clause 
59  of  the  Public  Health  (Scotland)  .Act.  1S97?  I  do  not 
pretend  to  give  a  legal  opinion  on  the  question,  but  from  a 
medical  and  common-sense  point  of  view,  I  am  strongly  of 
opinion  that  such  a  patient  ought  not  to  be  convicted. 

The  hotel  clause  (clause  51)  and  the  "school  clause" 
(clause  57)  are  also,  I  think,  too  drastic  as  applied  to  phthisis. 
and  ought  to  be  modified  in  accordance  with  the  special 
recjuireinents  of  the  disease. 

Compulsory  Xotificalion.  —  As  regards  the  compulsory 
notification  of  phthisis,  the  Local  Government  Board  states  : 
"  For  the  effective  application  of  the  Public  Health  Act  to 
pulmonary  phthisis,  a  system  of  notification  is  essential.  In 
some  localities  a  svstem  of  voluntary  notification  ha-;  been 
organisetl. 

"  But  it  is  open  to  the  local  authority,  with  the  approval 
of  the  Board,  to  add  pulmonar>"  phthisis  to  the  list  of  diseases 
notifiable  imder  the  Infectious  Diseases  Notification)  .Act, 
1889.  The  Board  will  he  jireparctl  to  give  favourable  con- 
sideration to  any  application  for  their  approval,  provided  they 
are  satisfied  that  the  local  authority  arc  in  a  |X)sition  and  arc 
ready  to  deal  effectively  with  the  ca.scs  notified  to  them. 
Notification  of  itself  has  no  .idministrativc  value,  and  unless 
it  is  to  be  followed  by  effective  measures  for  curative  treat- 
ment of  the  patients  and  for  prevention  of  the  spread  of 
infection,  the  Board  will  not  feel  justified  in  approving  of  the 
compulsorj-  notification  of  cases  of  the  di^case." 

The  last  clause  in  this  paragraph  is.  I   think,  unfortunately 
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worded.^  As  it  stands,  it  would  seem  to  imply  that,  unless 
effective  measures  for  tlie  curative  treatment  of  ail  cases  of  phthisis 
are  provided  by  the  local  authority,  the  Board  will  not  feel 
justified  in  approving  of  the  compulsory  notification  of  the 
disease.  I  presume  that  the  term  "  local  authority "  means 
the  local  public  health  authority.  In  my  opinion,  the  local 
public  health  authority  should  only  be  obliged  to  provide  effec- 
tive measures  for  the  treatment  of  the  dangerous  cases  which 
are  compulsorily  or  voluntarily  removed  to  hospital,  and  the 
great  majority  of  these  "  dangerous  "  cases  are  advanced  and 
incurable,  though  it  is  of  course  most  desirable — in  fact, 
essential — that  sanatoria  and  dispensaries  for  the  treatment  and 
education  of  early  cases  should  be  provided  and  established 
in   every  sanitary  district. 

That  the  Local  Government  Board  do  not  mean  to 
insist  on  the  provision  of  efficient  measures  for  the  curative 
treatment  of  all  cases  of  phthisis  seems  to  be  shown  b)-  the 
following  statement  on  page  3  of  their  circular. 

Under  the  head  of  Curative  Hospitals  {Sanatoria)  for  Early 
Cases,  it  is  stated  : — 

"  It  is  obvious  that,  to  produce  satisfactory  results,  such 
highly  specialised  hospitals  must  be  in  the  hands  of  specialists 
experienced  and  skilled  in  the  methods  of  scientific  diagnosis 
and  treatment.  Otherwise,  patients  and  their  friends  will 
be  disappointed.  Accordingly,  an  individual  local  authority, 
instead  of  attempting  by  themselves  to  provide  the  trained 
medical  skill  and  scientific  laboratories  necessary  for  effective 
management,  should  either  utilise  existing  sanatoria  or  com- 
bine with  other  authorities  for  a  properly  equipped  sanatorium. 
It  should  be  part  of  the  duty  of  the  local  authorit\-  or  phthisis 
committee  to  discover  and  keep  in  touch  with  all  available 
sanatoria,  either  in  the  immediate  locality  or  at  a  distance." 

Whether  sanatoria  and  dispensaries,  which  are  essentially 
curative  institutions,  should  be  provided  and  maintained,  either 

'  What  the  clause  renlly  means  is,  I  presume,  that  compulsory  notification  per 
se  is  of  little  or  no  administrative  value  ;  that  compulsory  notification  should  not 
become  merely  a  means  of  collecting  statistics,  but  that  it  must  be  followed  by 
and  conjoined  with  effective  means  for  preventing  the  spread  of  the  disease.  If 
the  word  " curative "  were  read  as  equivalent  to  "therapeutic,"  using  that  term 
in  its  widest  sense,  as  opposed  to  mere  printed  directions  and  the  like,  it 
would  perhaps  more  accurately  represent  the  meaning  which  is  intended  to  be 
conveyed. 
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in  whole  or  in  part,  by  the  local  sanitarj-  authority  is  a 
question  on  which  there  may  legitimately  be  considerable 
difference  of  opinion — though  as  to  the  advantage  of  such 
institutions  and  the  necessity  for  their  establishment  in  every 
sanitary  district,  if  a  determined  effort  is  to  be  made  to  de.il 
thoroughly  and  effectively  with  phthisis,  every  one  will,  I 
suppose,  agree.' 

That  notification  is  of  comparatively  little  administrative 
value,  unless  it  carries  with  it  effective  measures  for  the 
prevention  of  the  spread  of  infection,  cverj-  one  will  agree. 

There  is  one  point  with  regard  to  compulsory  notification 
which  is  of  \'ery  great  importance,  viz.,  that  it  tiiakfs  tio 
difference  whatei'er  as  to  the  working  of  the  Public  Health  Act. 
This  is  not  generally  known,  and  has  given  rise  to  a  great  deal 
of  misunderstanding.  The  Notification  Act  is  a  quite  distinct 
Act.  I  understand  that  it  neither  increases  nor  decreases  the 
responsibility  of  the  local  authority  under  the   Public   Hc.ilth 

'  In  my  opinion  the  trcalmeni  of  disease  (<.g.,  of  phlhi.Ms)  i.*  nilhcr  outsiilc  llic 
duty  of  the  lucnl  .lulhorily  and  the  medical  oRiccr  of  henlili,  except,  of  ci>ur>c.  in 
those  caiCj  in  which  paticnt.s  .sufferini;  from  iiiftcliuu?,  disease  arc  volunliirily  or 
compiilsorily  rcmove<l  to  infeclinua  haspilals  provided  and  supported  hy  the  local 
.snnilaiv  authority.  I  fear  that,  if  the  Local  Governiuent  iioard  intisi  upon  the 
provision  of  sanatoria,   dispensaries,  and  other  cff'  ■;,. 

local  public  health  authorities,  they  will,  in  sonic  n 

object  which    they  have  in  view;    in  other  woniv  ,! 

burden  upon  the  local  public  health  authorities  they  wi.l  ilcU)  ,01  |>rcvcitl;  llic  adop- 
tion of  compulsory  notification  and  the  measures  which  must  Ite  a.ssocialed  with  it 
(compulsory  notification)  if  it  i»  to  !«  of  real  value  for  the  effective  prevention  of 
phthisic— measures  which  in  comparison  with  the  provision  of  sanatoria  for  the 
effective  curative  treatment  of  the  disease  arc  inexi>ensive.  These  measure*,  in  my 
opinion,  are  :  — 

(A)  General  lanitary  mtasurti,  more  particularly  in  the  house*  and  localities 
where  phthisical  patients  are  located. 

(B)  Spfcial  mtastirts  dirtdfii  agaiml  fMlhitii,  vit,  (<t)  com|>ulMiry  notification  ; 
(A)  a  central  office  for  the  administrative  control  of  phthisis :  (•)  arrangements  for 
the  l>actcriolo(;ical  cxaminnlion  of  the  sputum;  (</)  a  staff  of  ins|yt-|or>,  etc.,  whose 
duty  shall  be  (when  re«|uesle<l  to  do  so  by  the  medical  man  in  attendance  on  the 
patient)  to  instruct  patients  in  the  necessary  prcsTntalive  measures,  to  provide 
sputum  |x)t5  and  disinfectants,  etc.,  /•»  xt  that  the  Heteni'jr  mraiutei  /fr  /■rtvettlitn 
art  carried  out,  and  to  disinfect  the  rooms  in  which  phthisical  |>altcnl*  have  die<l, 
etc.  :  and  (e)  the  provision  of  suflicicnt  hospital  accommodation  for  the  reception  and 
treatment  of  dangerous  cases. 

The  main  objects  of  the  administrative  control  of  phthisis  thnuld,  I  think,  be 
(I)  to  localise  cases  of  phthisis,  and  (3)  to  see  that  cDicicnt  measures  for  the 
prevention  of  the  spread  of  infection  are  cartiol  out  ;  in  particular,  that  each 
individual  phthisical  |Mlienl  doc*  take  the  proper  nicaiu  to  render  hii  case 
non-infective  (1./.,  doe*  destroy  or  disinfect  hit  sputum). 
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Act,  1897.  All  infectious  diseases  whatsoever  can  be  dealt 
with  under  the  terms  of  that  Act,  whether  they  are  com- 
pulsorily  notified  or  not.  The  Notification  Act  is,  as  I  have 
said,  a  separate  Act,  and  all  that  happens  when  a  disease  is 
added  to  the  notification  list  is  that  the  local  authorit)-  then 
receive  more  systematic  information  regarding  it.  Seeing  that 
the  Local  Government  Board  in  their  circular  of  March  10, 
1 906,  have  explicitly  stated  that  phthisis  is  an  infectious 
disease,  and  is  included  under  the  Public  Health  (Scotland) 
Act,  1 897,  the  duty  of  dealing  with  the  disease — isolation, 
disinfection,  etc. — is,  I  understand,  precisely  the  same,  whether 
the  disease  is  notified  or  not.  I  emphasise  this  point,  for  it 
seems  to  be  a  source  of  very  widespread  misunderstanding. 
The  following  statement  from  the  Report  of  the  Local  Govern- 
ment Board  for  Scotland,  1902,  p.  xxxvi,  makes  this  quite 
clear  : — 

"  Local  authorities,  moreover,  are  possessed  of  preventive 
powers  apart  from  compulsor}-  notification.  There  being  no 
definition  of  the  term  'infectious  disease  '  in  the  Public  Health 
(Scotland)  Act,  1897,  its  application  is  left  to  the  discretion 
of  the  local  authority,  as  advised  by  their  medical  officer  of 
health  in  accordance  with  the  scientific  opinions  of  the  day, 
and  is,  consequently,  not  confined  to  the  diseases  mentioned  in 
the  Infectious  Diseases  (Notification)  Act,  1889.  It  is,  there- 
fore, not  necessary  to  make  '  consumption  of  the  lungs '  notifi- 
able under  that  Act  in  oi-der  to  entitle  a  local  authority  to  do 
anything  that  they  are  authorised  by  statute  to  do  for  the  pre- 
vention of  infectious  disease "  (no  italics  in  the  original),  "  or 
that  they,  as  advised,  may  think  it  expedient  to  do  in  view  of 
the  peculiar  conditions  under  which  infectivity  exists  and 
becomes  operative  in  the  case  of  consumption. 

"  The  education  of  persons  suffering  from  consumption  of 
the  lungs,  and  of  those  in  charge  of  such  persons,  as  to  the 
infectivity  of  the  expectoration  and  the  precautions  advisable 
is  very  necessary,  not  onI\-  for  the  safety  of  others,  but  to 
protect  the  patients  from  being  prejudiced  by  vague  and 
e.xaggerated  ideas  as  to  apprehended  risks.  It  appears  to  us, 
however,  that  these  educative  measures  do  not  depend  on 
compulsory  notification,  and  may  be  efficiently  promoted  with- 
out it." 

Voluntary  Notification. — With   regard  to  voluntary  notifica- 
D 
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tion,  I  repeat  what  1  stated  seven  years  ago,  viz..  that,  in  my 
opinion  compulsory  notification  is  essential  if  a  thorough  and 
determined  effort  is  to  be  made  to  grapple  with  phthisis  and 
other  forms  of  tuberculous  disease.  None  of  the  objections 
which  have  from  time  to  time  been  brought  against  com- 
pulsory notification  are,  in  my  judgment,  of  any  real  weight. 
Voluntary  notification — which,  after  all.  is  merel\-  a  makeshift 
and  a  com|>romise — seems  to  me,  as  compared  with  compulsory 
notification,  a  mere  trifling  with  the  subject.' 

Boi'itie  Tuberculosis. —  If  as  many  authorities  maintain,  in 
opposition  to  the  opinion  of  Koch,  bovine  tuberculosis  is  com- 
municable to  the  human  subject,  and  that  infection  by  tuber- 
culous milk,  tuberculous  butter,  etc.,  is  a  fertile  source  of 
tuberculous  di.seasc  in  the  human  subject,  it  is  obvious  that 
restrictive  measures  are  necessarj-  to  prevent  bovine  tuberculosis 
being  conveyed  to  man,  and  that  means  should,  if  |)ossiblf. 
be  taken  to  stam|)  out  tuberculous  disease  in  cattle.^ 

The  question  of  bovine  tulx;rculosis  is  a  large  and  important 
one.  It  does  not  come  under  the  sco[>e  of  m_\'  paper  this 
evening.  It  is  unneccssan,-  to  say  that  if  b«nine  tuberculosis 
is  communicable  to  man,  the  problem  of  stam|)ing  out  phthisis 

'  In  my  "  Lectures  i>n  the  Cauutinn  anti  I'levcniion  of  I'hlhiMv  with  S|iccial 
Reference  til  Ciimpulsfiry  N'otification  "  (K.  \  R.  Clark,  Lid.,  Kdinbur^),  I  ha«-c 
cansidcrcd  the  whole  subject  in  ^rcat  detail. 

''  In  Scotland  at  the  present  time  the  chief  regulation  for  preventing  the  >preA<l 
of  Ixtvine  tul>ercul>isis  to  mnn  is  contninc<l  in  Article  15  of  the  Or.ler  of  1SS5.  at 
amended  in  the  Circular  rtif^cting  Tukerculoiii  of  the  Ixical  liovernment  Hoard, 
dated  October  19.  1S99.  That  article  is  as  follows  : — "  If  at  any  time  ditcaw  cxiXit 
among  the  cattle  in  a  dairy  or  cowshetl,  or  other  building  or  place,  the  milk  of  a 
diseased  cow  therein — (ii)  shall  not  lie  mixed  with  other  milk  ;  and  lA)  shall  not  be 
sold  or  used  for  human  food  ;  and  (■)  shall  not  lie  sold  or  used  for  food  of  swine  or 
other  animals  unlevs  and  until  it  has  lieen  lioiled." 

"The  word  'disc-uie,"  as  used  in  the  alwve  article,  has  hitherto  had  the  meaning 
OS  given  to  it  in  section  5  of  the  Contagious  I>iseasr«  (Animil»\  A<-i,  1878,  The 
effect  of  the  encloseil  order  is  to  extend  this  meanii      '       '  '  Anielc  15 

so  as  to  include  such  disease  of  the  udder  of  a  cow  .  .  vclerinart' 

surgeon    to   lie  lulicrcular.     These  purfxtses  are   •■■■  ri>m   a  cow 

suffering  from  such  ilisease  from  l>eing  sold  or  used  l»i  ilic  i>m*1  •.(  man,  or,  unlc»t 
previously  Ixiileil.  for  the  fixnl  of  swine  or  other  animals.  Article  15  applies  to  all 
milch  cows,  whether  their  owners  are  registered  under  the  Order  or  not." 

In  Scotland  public  slaughter-houses  arc  very  common — scry  much  more  common 
«h.in  in  Kngland— and  il  In^  t>rrn  found  that  where  (wblic  slaughter  houtes  are 
established    piitate    ■'  -    almost    always    ifm  fo,ie    cease.     The    larjo 

nvimlwr  of  public  slaiii  ^cotlan<l  rentiers  the  ms|M:rtion  of  slaughletr<l 

cattle  by  the  medical  ■  1  or  veterinary  surgeon  appointed  for  the  ptirp""- 

very  much  more  easily  carried  out  than  in  England. 
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is    much    more    difficult    and    complicated    than    it    otherwise 
would  be. 

I  have  to  thank  Dr  W.  Leslie  Mackenzie,  Medical  Member, 
and  Dr  F.  Dittmar,  Medical  Inspector,  of  the  Local  Govern- 
ment Board,  for  information  and  advice  regarding  many  of  the 
subjects  referred  to  in  this  paper. 


Discussion  on  Circular  of  Local  Government  Board 
regarding  administrative  control  of  pulmonary 
Tuberculosis 

Dr  R.  JV.  Philip  said  it  was  unnecessary  to  reiterate  views 
which  he  had  frequently  taken  occasion  to  express  as  to  the 
great  significance  of  the  Circular  of  the  Local  Government 
Board.  There  could  be  no  doubt  that  the  circular  represented 
the  high-water  mark  of  official  statement  throughout  the 
world  on  the  subject  of  pulmonary  tuberculosis.  The  authori- 
tative declaration  on  the  part  of  the  Board,  that  pulmonary 
tuberculosis  was  an  infectious  disease  within  the  meaning  of 
the  Public  Health  (Scotland)  Act,  1897,  marked  a  great 
forward  advance.  On  that  account  Dr  Philip  would  have 
been  glad  if  Dr  Bramwell  had  prefaced  his  proposed  motion 
with  an  expression  of  the  Society's  cordial  approval — or,  if  it 
seemed  more  acceptable  to  the  members,  the  Society's  general 
approval — of  the  circular.  If  this  were  done,  he  would  be 
pleased  to  second  the  motion.  Such  an  assurance  from  the 
Medico-Chirurgical  Society  would  doubtless  be  gratifying  to 
the  Local  Government  Board,  and  would  tend  to  strengthen 
the  hands  of  the  medical  member  of  the  Board — Dr  Leslie 
Mackenzie — to  whom  much  of  the  credit  of  this  forward  step 
was  certainly  due.  It  was  matter  of  congratulation  for 
Scotland  that  a  problem  of  considerable  obscurity  and  difficulty 
had  been  cleared  up  by  the  issue  of  a  statement,  at  once 
definite  and  authoritative.  The  action  of  the  Scottish  Board 
rested  on  high  legal  and  medical  opinion.  The  attitude  of 
the  Board,  as  indicated  by  the  circular,  was  in  the  best  sense 
statesman-like,  and  was  justly  appreciated  by  those  who  best 
understood  the  intricacies  of  the  problem.  As  to  the  proposed 
amendments  of  certain  clauses  of  the  Public  Health  (Scotland) 
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Act,  1897,  to  make  them  more  applicable  to  pulmonary  tuber- 
culosis, Dr  Philip  had  no  very  strong  feeling.  He  underst<x>d 
that  the  Local  Government  Hoard  had  in  view  the  introduction 
of  a  short  Amending  Bill  in  respect  of  certain  clauses.  If  this 
were  the  case,  the  motion  which  had  bc-en  proposed  might 
prove  serviceable  to  the  Board.  As  matter  of  fact,  how^-ver. 
similar  objection  might  be  urged  to  the  clauses  in  relation  to 
other  of  the  infectious  diseases,  which  had  been  dealt  with 
under  the  Act  from  the  first,  and  in  resjx;ct  of  which  no 
difficult)-  had  arisen.  Whatever  might  be  determined  about 
the  minor  amendments,  Dr  Philip  expressed  a  .strong  hojx; 
that  the  Medico-Chirurgical  Society  would,  by  a  unanimous 
declaration  of  approval,  sup|xirt  the  efforts  of  the  Local 
Government  Board  to  place  the  prevention  of  tuberculosis  on  a 
sound  and  logical  basis. 

Dr  Alexander  James  said — I  have  always  been  a  l)elievcr 
in  that  famous  saying  of  Descartes  that  "  In  our  efforts  to 
improve  the  conditions  of  humanity,  it  is  to  medicine  that  we 
must  look  for  the  means."  As  a  member  of  the  mctlical 
profession,  I  am  proud  to  think  that  this  is  so,  and  I  am  most 
gratified  to  feel  that  at  no  time  more  than  the  present  have 
the  public  authorities  shown  greater  desire  for  the  information 
and  counsel  which  the  medical  profession  can  give.  At  the 
same  time  I  feci,  as  I  have  no  doubt  we  all  in  this  Socict_\' 
feel,  the  tremendous  responsibilitj"  which  we  ha\e  thrown  up>n 
us.  For  if  we  happen  to  give  information  and  counsel  which 
is  proved  by  time  to  have  been  of  less  value  than  was 
anticipated,  we  must  realise  not  only  that  we  have  done  an 
injurv'  to  the  community,  but  that  we  have  discre<litc<l  our 
profession,  and  have,  to  a  greater  or  less  extent,  impaired  its 
powers  for  good  in  the  future.  In  what  I  am  going  to  say  on 
the  subject  of  discussion  to-night,  I  shall  endeavour  to  bc-ar 
this  in  mind,  and  guard  myself,  for  I  shall  onl_\-  stale  what  I 
believe  to  be  the  truth  about  pulmonary  consumption,  and 
leave  it  to  anyone  whom  it  may  concern  to  accept,  or  decline 
to  accept,  my  statements  as  being  of  value  in  the  practical 
work  of  public  health.  I  think  that  for  most  of  us  in  this 
Society,  who  arc  daily  engaged  in  the  treatment  of  disease, 
this  is  the  best  course  to  follow.  We  who  are  practitioners 
can  most  appropriately  give  information  ;  it  is  for  the   Pulilic 
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Health  authorities  to  consider  the  value  of  this  information,  and 
act  accordingly. 

In  all  diseases  we  can  recognise  two  factors,  the  germ  and 
the  soil,  and  although  between  diseases  as  between  everything 
else  in  nature,  no  hard  and  fast  line  can  be  drawn,  we  can  yet 
recognise  some  in  which  the  germ  is  by  far  the  more  important 
factor,  and  others  in  which  the  more  important  factor  is  the 
soil.  As  examples  of  the  former,  we  have  small-pox,  syphilis, 
measles,  scarlet  fever  ;  as  examples  of  the  latter  we  have 
insanity,  diabetes,  etc.  It  is  evident  at  once  that  in  our  efforts 
to  remove  disease,  special  attention  should  be  given  in  the 
former  class  to  the  germ,  and  in  the  latter  class  to  the  soil, 
that  is  to  say,  to  the  nutritive  condition,  which  in  its  turn  is 
dependent  on  surroundings  and  heredit}-.  Now,  to  which  of 
those  two  classes  does  pulmonary  phthisis  belong  ?  I  unhesi- 
tatingly say  to  the  second.  I  am  not  going  to  discuss  all  the 
reasons  which  have  influenced  me  in  coming  to  this  conclusion. 
I  shall  only  remind  you  that  a  large  proportion  of  our  fellow- 
men  and  women  have  tubercle  bacilli  in  their  tissues  and 
organs,  and  yet  never  suffer  from  tubercular  disease,  unless 
either  by  heredity  or  surroundings  their  nutritive  condition  has 
become  faulty.  In  this  connection  I  think  information  of  value 
can  be  got  by  drawing  a  comparison  between  typhus  fever  and 
pulmonary  phthisis.  Typhus  fever,  as  we  all  know,  only  shows 
itself  amongst  faulty  surroundings  ;  wherever  there  exist  over- 
crowding, privation,  and  filth,  it  tends  to  break  out.  To  such 
an  extent  is  this  the  case,  that  no  less  an  authorit}'  than 
Murchison  held  that  the  typhus  organism,  whatever  it  may  be, 
could  originate  de  novo.  Perhaps  this  statement  of  Murchison's 
may  appear  too  strong,  but  I  think  that  a  great  manj'  here  will 
agree  that  though  the  organism  of  typhus  may  have  been  pre- 
existent,  its  virulence  is  something  de  novo.  Turning  now  to 
phthisis,  we  find  that  wherever  the  conditions  of  life  imply 
plent\-  of  sunlight  and  open  air,  exercise  and  good  food, 
phthisis  does  not  tend  to  appear,  but  wherever  the  conditions 
of  life  imply  a  close  confined  air,  and  a  sedentary  life,  phthisis 
will  tend  to  appear.  In  this,  then,  we  see  a  distinct  resem- 
blance between  the  etiological  factors  in  typhus  fever  and 
phthisis,  but  when  we  look  to  the  practical  indications  for 
treatment  we  find  a  very  great  difference.  When  a  case  of 
typhus  is  notified,  the  medical  officer  most  opportunely  makes 
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his  appearance  ;  the  source  of  the  obnoxious  germ  is  easily 
traced.  The  sick  people  are  tended  for  the  few  weeks  in 
hospital  till  they  are  better,  the  well  people  are  spread  over  a 
wider  area,  the  place  is  cleaned,  |}erhaps  pulled  down,  at  any 
rate  fresh  air  and  sunlight  are  let  in,  and  the  virulent  germ  is 
destrojed.  The  cost  of  all  this  to  the  community  is  not  great  ; 
the  good  effect  is  certain.  Hut  when  a  case  of  phthisis  breaks 
out,  and  the  medical  officer  visits  the  locality,  the  results  are 
not  so  happ}-.  In  the  first  place,  the  germ  has  verj-  likely  been 
in  a  phthisical  person's  tissues  or  organs  for  weeks,  months,  or 
perhaps  for  years,  before  his  disease  has  manifested  itself;  it  has 
perhaps  entered  into  him  in  some  other  loca]it\°  or  in  some 
other  town.  In  this  way,  as  far  as  it  itself  is  concerned,  disin- 
fection of  his  house  or  work-place  may  have  been  absolutely 
unnecessary.  Further,  as  regards  the  cost  to  the  community, 
we  have  to  remember  that  this  might  entail  the  keeping  of  the 
sick  person,  and  pcrhajis  his  family  for  months  or  years,  and 
all  the  more  if  the  |)oor  |)hthisiciil  man  has,  in  addition  to 
fighting  his  infirmity,  to  find  the  outlet  fur  his  energies  further 
restricted  b}-  the  I'ublic  Health  authorities,  and  by  the  munici|>al 
intensification  of  the  unreasoning  and  unreasonable  fear  of  in- 
fection which  the  public  has  sedulously  instilled  into  it  for  the 
last  few  years. 

But,  it  will  be  stated,  if  we  have  notification,  with  those 
powers,  given  to  the  I'ublic  Health  authorities,  the  tubercle 
germ,  wherever  it  may  be.  will  in  time  be  stamped  out,  and 
the  man  who,  as  the  result  jierhaps  of  most  laudable,  but  over- 
strenuous,  efforts  to  better  himself  and  his  family,  falls  into  a 
lowered  state  of  health,  will,  whatever  other  ails  befall  him,  at 
an\'  rate  escape  tubercular  disease. 

To  this  I  would  answer — Can  we  really  assure  the  Health 
authorities  that  bv  efforts  to  stam|)  out  the  germ  thev  will 
stamp  out  the  disease  ? 

In  this  connection  wc  can  at  any  rate  point  out  t>>  them 
that  notification  in  l".dinburgh  of  measles,  scarlet  fever,  typhoid, 
etc.,  has  existed  f<>r  twenty  years;  and  wc  can  tell  them  that 
if  thc_\-  will  compare  the  mortality  from  those  diseases  in 
Kdinburgh  for  the  twent_\'  years  before  and  the  twcnl>'  years 
after  notification,  thcv  ma)-  form  some  idea  of  the  value  i>f  our 
advice  as  to  the  notification  of  phthisis. 

Tin-  Health    authorities  will  tloubtless   |)oint  out  to  u>-  that. 
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as  regards  measles  at  any  rate,  our  advice  has  not  proved  a 
success,  and  when  we  seek  to  explain  to  them  that  this  is 
because  measles  is  a  disease  which  is  infectious  before  it  is 
known  to  be  measles,  they  can  retort  that  we  doctors  should 
have  given  them  this  information  before,  instead  of  after  its 
notification  has  been  instituted.  They  may  thus  feel  dis- 
inclined to  accept  our  advice  as  regards  the  notification  of 
phthisis,  and  we  must  all  recognise  this  disinclination  as 
reasonable. 

All  this  should  impress  upon  us  the  importance  of  caution, 
and  I  am  one  of  those  who  think  that  all  that  is  practically 
necessary  is,  that  the  notification  of  phthisis  should  only  be 
compulsory  in  those  cases  of  the  disease  in  which  the  sick 
person's  conditions  and  surroundings  form  a  menace  to  public 
health.  It  may  be  said  that  the  compulsor_\-  notification  of 
phthisis  would  be  at  any  rate  of  value  to  scientific  medicine. 
I  do  not  believe  that  it  would  ;  I  believe  that  it  might  readily 
mislead,  and  I  feel  confident  that  it  would  in  many  ways  lead 
to  harm  and  hardship  to  the  individual. 

Dr  r.  GoodalL  Nasniytk  (Medical  Officer  of  Health  for  Fife, 
Kinross,  etc.  etc.)  said — It  appears  to  me  desirable  that  the 
views  of  Medical  Officers  of  Health  should  be  expressed  on  the 
important  proposals  now  submitted  to  Local  authorities,  viz. 
the  compulsory  notification  of  pulmonary  phthisis  and  the 
sanatorium  treatment  of  that  disease. 

I  had  the  pleasure  of  hearing  Dr  Bramwell's  communication 
to  the  Fifeshire  Medical  Association  several  \'ears  ago  on  these 
questions,  and  he  certainly  had  the  support  of  the  Medical 
Officer  of  Health  for  Cupar  and  also  for  Fifeshire. 

For  several  years,  in  my  annual  reports  to  the  County 
Councils  for  which  I  am  an  official,  I  have  advocated  the 
compulsory  notification  of  phthisis  by  special  statute  and  not 
under  the  existing  Act. 

The  following  is  a  quotation  from  one  of  my  reports  : — 
"  The  disease  being  infectious,  should  it  not  be  amenable  to  the 
ordinary  law  applicable  to  such  diseases  ?  This  is  a  vexed 
question  ;  but  my  opinion  is  that  it  should  be  notified  under 
a  special  statute  and  not  under  the  ordinary  Notification  Act. 
This  I  consider  necessary  in  order  not  to  restrict  and  limit  the 
conditions    which    persons    suffering    from    ordinary    infectious 
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diseases  come  under.  Ordinary  infectious  diseases  last  a  few 
weeks.  Consumptive  i>ersons  may  last  a  few  years  and  all  the 
time  indulge  in  their  ordinary  vocations,  and  may  do  so  with 
safety  to  the  public  by  attention  to  recognised  conditions. 
Such  conditions  would  require  the  sanction  of  the  Legislature 
in  order  that  they  might  be  enforced  where  necessary." 

The  Local  Government  Board  for  Scotland,  with  the  ablest 
medical  and  legal  advice  at  its  command,  states  that  the  well- 
recognised  methods  by  which  we  try  to  prevent  the  spread  of 
other  infectious  diseases  may  be  applied  to  pulmonary  phthisis, 
and  b}'  the  adoption  of  such  methods  we  need  not  unduly 
interfere  with  the  pastimes  or  occupations  of  jMjrsons  suffering, 
at  any  rate,  from  the  earliest  forms  of  the  disease. 

This  pronouncement  led  me  to  change  my  views  and  to 
become  a  supporter  of  the  movement  for  the  compulsory 
notification  of  the  disease  under  the  Infectious  Diseases 
(Notification)  Act  of   1889. 

A  great  deal  can  be  done  without  having  elaborate  means 
for  the  curative  treatment  of  the  disea.se,  although  these  must 
also  be  provided— such  as  follow  the  ins|}ection  of  the  houses 
occupied  by  infected  persons  ;  the  correction  of  means  of 
lighting  and  ventilating  rooms  ;  advice  as  to  disinfection  of 
sputa  and  the  supplying  of  leaflets  with  directions  to  Ix:  followed 
bv  the  infected  persons,  and  most  important  after  death,  recover)' 
or  removal  of  the  person  ;  a  complete  process  of  disinfection 
carried  out  by  the  officials  of  the  Local  authority. 

Dr  Daxid  l.aivsou  said  that  in  the  circular  the  Ho.trd 
stated  that,  e.xcept  where  the  adoption  of  compulsory  notifica- 
tion by  a  community  was  accompanic*!  by  a  provision  for 
isolating  and  treating  cases  of  pulmonary  tuberculosis,  the 
Board  was  not  prepared  to  sanction  it.  This  seemed  to  him 
to  be  very  undesirable,  because,  as  evidenced  b\  the  labours 
of  Biss  of  New  \oxV  and  other  workers,  compulsory-  notifica- 
tion by  supplying  trustworthy  data  regarding  the  distribution 
and  incidence  of  the  disea.sc,  and  in  this  way  educating  the 
public,  had  clone  much  good.  Many  districts  were  prepared 
to  adopt  notification  now  if  it  did  not  imply  the  erection  of 
building.s,  and  the  cflTect  of  the  Local  (iovernmcnt  Board's 
policy  would  be  to  retard  the  adoption  of  compulsory  notifica- 
tion  in   those  districts.      He  therefore  ventured   to  think   that 
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compulsory  notification  without  the  added  condition  which  tlie 
Local  Government  Board  had  suggested  ought  to  be  available, 
and  in  this  way  there  would  emerge  an  enormous  mass  of 
reliable  data  which,  being  published,  could  be  used  as  a  lever 
to  move  public  opinion  in  the  direction  of  ultimately  enacting 
those  measures  and  providing  those  means  of  dealing  with  the 
disease  which  were  absolutely  essential  if  tuberculosis  were 
ever  to  become  eradicated  from  our  midst. 

A  second  point  which  he  wished  to  refer  to  was  of  minor 
importance.  Dr  Bramwell  had  expressed  the  opinion  that  the 
basis  upon  which  cases  of  pulmonarj'  tuberculosis  should  be 
notified  was  a  bacteriological  one,  founded  upon  the  proved 
existence  of  bacilli  in  the  sputum.  The  experiments  of  Cornet 
and  his  own  experience  were  cited  in  support  of  the  contention 
that  that  basis  was  not  a  trustworthy  one.  Some  cases  of 
pulmonary  tuberculosis  at  a  time  when  the  presence  of  a  lesion 
was  undoubted  had  no  sputum  at  all.  During  the  past  six 
years  he  had  been  accustomed  to  have  the  sputa  of  patients 
examined  monthly,  and  it  was  no  uncommon  experience  to 
find  the  presence  and  absence  of  bacilli  in  the  sputum  varying 
from  time  to  time  in  the  same  case,  during  the  persistence  of 
active  disease.  He  thought,  therefore,  that  the  basis  of 
diagnosis  should  be  widened,  and  that  cases  presenting  clearly- 
defined  physical  signs  pointing  to  the  presence  of  tuberculosis 
ought  to  be  notified  as  such,  notwithstanding  the  absence  of 
bacilli  from  the  sputum. 

Otherwise  he  heartily  concurred  with  Dr  Byrom  Bramwell's 
views  as  expressed  in  the  valuable  paper  to  which  they  had 
just  listened. 

Dr  C.  E.  Douglas  (Cupar-Fife)  said  that  he  agreed  with 
Dr  Bramwell  as  to  the  importance  of  the  Local  Government 
Board's  circular,  but  not  that  the  clauses  of  the  Act  which  he 
mentioned  were  too  drastic.  The}-  might  appear  so  on  paper, 
but  so  far  as  non-notifiable  diseases  were  concerned  the}'  were 
not  so.  Cases  of  measles,  for  instance,  were  constantly  being 
imported  into  schools,  yei.  neither  the  children  nor  their 
parents  were  ever  proceeded  against.  Similarly,  so  long  as 
phthisis  was  not  notifiable  it  would  be  impossible  to  proceed 
against  any  infringement  of  the  Act,  as  the  sanitary  staff 
would   have   no   ground   to   go   upon.      He  considered  that  the 
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clause  in  the  circular  whicli  dealt  with  notification  was  so 
worded  as  to  knock  the  bottom  out  of  the  whole  scheme. 
The  circular  said  that  notification  would  only  be  appro\ed 
of  if  a  proposal  for  hospital  treatment  were  bound  up  with  it. 
In  this  the  Board  was  following  historical  precedent,  for  in 
1 88 1,  when  the  Incorpnarated  Society  of  Medical  Officers  of 
Health  approached  the  Local  Government  Board,  the  President 
told  them  that  notification  was  only  to  be  regarded  as  the 
preliminary  to  hospital  treatment.  Yet  as  a  matter  of  fact,  of 
the  seven  notifiable  disea.ses  only  two  were  always  sent  to 
hospital,  others  were  treated  according  to  the  circumstances  of 
the  case,  and  one,  erysipelas,  was  never  sent  at  all.  Further, 
by  the  Factory  and  Workshops  Act  of  1 90 1 ,  four  diseases,  one 
of  them  anthra.x,  a  most  infectious  disease,  were  scheduled 
as  compulsoril)'  notifiable,  but  without  any  [irovision  being 
made  for  hospital  treatment.  It  was  thus  evident  that  notifica- 
tion and  hospital  treatment  ditl  not  run  pari  passu,  and  this 
was  shown  to  be  the  experience  in  Sheffield,  the  first  town  in 
England  to  adopt  notification,  where  they  have  not  as  yet 
found  it  necessary  to  erect  a  hospital.  He  regretted  also  that 
no  mention  was  made  in  the  circular  of  milk.  Koch's  was  a 
great  name,  but  he  for  one  would  not  concede  that  milk  played 
at  all  a  subordinate  role  in  the  production  of  the  disease  in  man. 
If  so,  how  were  they  to  exjjlain  the  prevalence  of  tuljerculosis 
in  country  farm-steadings,  where  the  surroundings  were  ideal, 
but  the  abundant  milk  supply  was  entirelj-  free  from  sanitary 
control  ?  He  thought  that  these  were  very  serious  omissions  in 
so  authoritative  a  document. 


Meeting  III.     December  19,  1906 

Professor  GrkeNKIF.I.!>,    VUt-Prtsidrnl,  ami  itflfr^vards 
I)r  J.  O.  Akki.KCK,  PttsitUnl,  in  tkf  Ch.iir 

This  was  a  clinical  meeting  held  in  the  Royal  Infirmar\ 

I.    l-:\lIllllTION    01     I'ATIKNTS 

I.   Mr  J.  M.  CV>//m7/ exhibited- 

(a)   \..\v.r,¥.   I.VMPIIO  SARCOMA  in  a  young   man,  .iged  ^4, 
inoperable. 
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{b)  Man,  aged  30,  in  whom  the  operation  for  "decom- 
pression "  for  IRREMOVABLE  TUMOUR  OF  THE  BRAIN  had  been 
performed   with   marked   reHef  to  symptoms. 

2.  Dr  A.  Bruce  exhibited — 

{a)  Two  patients  with  symptoms  of  H/EMORRHAGE  INTO 
THE    OPTIC    THALAMUS. 

{b)  Two  patients  with  extensive  ANTERIOR  POLIO- 
MYELITIS. 

(c)    Two  patients  with  PROGRESSIVE  PRIMARY  MYOPATHY. 

{(i)  One  of  DISSEMINATED  SCLEROSIS  with  marked  intention 
tremors. 

3.  Mr  CJiarlcs  W.  Catlwart  exhibited — 

{a)  A  patient  after  REMOVAL  OF  GASSERIAN  GANGLION 
FOR  EPILEPTIFORM  NEURALGIA. 

Margaret  T.,  aged  35,  laundress,  was  admitted  to  ward  17, 
Royal  Infirmary,  on  November  4,  1906,  on  account  of  severe 
epileptiform  neuralgia  on  the  right  side  of  the  face,  head,  and 
neck. 

History. — The  symptoms  began  about  3^  )-ears  ago,  by  a 
pain  in  the  lower  jaw,  coming  on  in  spasms.  After  these  had 
continued  for  about  a  )'ear  and  had  graduallj-  increased,  she 
was  admitted  on  account  of  the  pain  to  an  hospital,  where  an 
operation  was  performed  on  the  side  of  the  neck.  Portions  of 
the  cervical  nerves  supplying  the  face  and  neck  were  excised, 
as  the  pain  seemed  to  be  most  felt  in  the  distribution  of  those 
nerves.  The  patient  declares  that  she  was  worse  after  this 
operation,  and  that  the  pain  extended  into  the  region  of  the 
upper  as  well  as  into  the  lower  jaw.  The  teeth  in  both  sides 
of  the  upper  jaw  were  removed  with  no  improvement.  The 
teeth  in  lower  jaw  were  then  removed,  but  also  without  benefit. 
Portions  of  the  supra  and  infra  orbital,  and  mental  nerves,  were 
then  excised,  and  for  a  month  the  patient  was  free  from  pain. 
It  afterwards,  however,  returned,  and  was  only  partially  relieved 
by  morphia,  strychnine,  bromide,  and  quinine. 

In  October  1906,  she  was  under  Dr  Bramwell's  care  for  a 
fortnight,  and  the  hypodermic  injection  of  strychnine  in  gradu- 
ally increasing  doses  was  tried,  but  without  avail.  On  going 
home,  after  leaving  the  Infirmary,  she  was  attacked  by  the 
pain  with  renewed  vigour,  and  was  taken  into  the  surgical   side 
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as  no  further  medical  treatment  seemed  available.  Dr  Hruce 
saw  her  after  her  admission  to  ward  1 7,  and  concurred  in  this 
view.  The  patient  was  fairly  well  for  about  a  week  after 
admission  to  ward  1 7,  after  that,  however,  the  pains  returned 
with  terrible  severity,  and  her  condition  became  pitiable.  Tlie 
whole  ward  was  disturbed  by  her  cries  night  and  da\',  in  spite 
of  large  doses  of  morphia. 

Operation. — The  operation  for  removal  of  the  ganglion  was 
undertaken  on  December  5,  by  Cushintj's  median  direct  method. 
A  horse-shoe  incision  was  carried  from  the  external  angular 
process  of  the  frontal  bone  to  a  point  just  in  front  of  the  ear. 
The  skin  flap  was  thrown  down,  the  zygoma  cleared  of 
periosteum  and  removed,  and  portion  of  bone  removed  in  the 
temporal  fossa  e.\tending  from  a  little  below  the  level  of  the 
anterior  inferior  angle  of  the  parietal  bone,  to  the  infra  temporal 
crest  and  a  little  below  it.  The  brain  and  dura  mater  were 
lifted  up,  and  the  ganglion  seized  with  forceps,  after  having 
been  freed  from  its  dura  matral  sheath.  The  superior  maxillary 
tlivision  of  the  5th  nerve  was  torn  through  while  the  ganglion 
was  being  separated  from  the  dura  mater.  The  opthalmic 
division  of  the  5th  nerve  was  divided  with  scissors  just  as  it 
left  the  ganglion,  and  the  inferior  maxillary  division  of  the 
5th  nerve  was  divided.  In  being  twistetl  out,  the  ganglion 
gave  way  behind  where  it  is  joined  by  the  sensors-  r<X)t,  but 
the  latter  had  meanwhile  been  torn  nut  of  the  |x>n>.  and  was 
easily  removed  after  the  ganglion  had  been  taken  awa>-.  The 
patient  has  made  a  good  recover)'.  She  has  had  no  pain  in 
the  head  or  neck,  although  the  oix:ration  was  |)errormed  in  the 
middle  of  one  of  her  bad  [)crii>ds.  The  region  nf  the  dis- 
tribution of  the  three  divisions  of  the  5th  ncr\e  is  now  quite 
anicsthetic. 

It  is  notcwortln-  that  in  spite  of  the  removal  of  portions 
of  the  three  tiivisions  of  the  5th  nerve  as  well  as  of  several 
branches  of  the  cerv'ical  plexus  to  the  head  and  neck,  sensation 
ha<l  returned  l>ef<>re  this  last  o|ierati<'n  to  all  the  regions  which 
had  been  at  first  rendere<l  anajsthetic  by  these  0|x;rations. 

(/')    .A  patient  after  KIMdV.M.  ok   MAI.IC.NANT   Tl'MOl'k  ■ 

TiiK  kiunkv. 

Thomas  C,  aged  42,  was  admitted  to  ward  30.  under 
Dr  Hruce.  on  October  20.  1906  He  had  Ixren  complaining  of 
severe  pain  extending  from  the  lumbar  region  to  the  top  of  his 
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shoulders.  His  symptoms  dated  from  Jaiiuarj-  1906,  when  he 
felt  pain  in  the  back  extending  up  to  the  arm-pits.  This  pain 
disappeared  after  a  time,  but  returned,  and  the  attacks  of  pain 
came  on  with  increasing  severity,  and  after  shorter  intervals. 
Towards  the  end  of  July  patient  passed  some  pure  blood  by 
the  urethra,  but  this  symptom  has  not  returned. 

Previous  health. — Patient  had  osteo-myelitis  with  necrosis 
when  a  boy,  and  had  been  latterly  somewhat  delicate.  On 
examination  a  large  firm  tumour  somewhat  irregular  on  the 
surface  was  found  to  occupy  the  right  side  of  the  abdominal 
cavity  between  the  ribs  and  the  iliac  crest,  and  to  extend  a 
little  beyond  the  middle  line  at  the  level  of  the  umbilicus. 
It  moved  with  respiration,  and  had  a  tympanitic  note  in  front 
and  to  its  outer  side.  The  condition  of  the  other  kidney  was 
believed  to  be  satisfactory  on  account  of  the  cryoscope  showing 
the  freezing-point  of  the  blood  to  be  .585  below  that  of 
distilled  water.  Dr  Dawson  Turner  gave  a  similar  prognosis 
by  his  method  of  testing  the  electrical  resistance  of  the  blood. 

The  operation  was  performed  in  November  by  a  trans- 
verse incision  which  divided  the  muscles  of  the  abdominal  wall 
as  far  as  the  semi-lunar  line.  Additional  room  was  given  by 
cutting  through  the  tendinous  expansion  along  the  semi-lunar 
line,  both  upwards  and  downwards.  During  the  separation  of 
the  tumour  the  peritoneal  cavity  was  freely  opened,  but  this 
seemed  inevitable  as  the  tumour  had  grown  up  between  the 
colon  and  the  central  portion  of  the  abdominal  cavity. 

After  carefully  separating  the  tumour  its  pedicle  was 
secured  and  ligatured  in  two  places  and  cut  through. 

Patient  suffered  much  from  shock  for  a  day  or  two  after 
the  operation,  but  since  then  has  steadily  improved.  He 
passed  a  good  quantity  of  urine  from  the  first. 

The  tumour  has  been  examined  by  Mr  Wade,  who  reports 
it  to  be  a  malignant  hj-pernephrosis. 

4.  Dr  R.  Cranston  Low  exhibited  a  case  of 
ACNE  KELOID.  He  said  he  was  indebted  to  Dr  Norman 
Walker  for  kindly  allowing  him  to  show  this  patient. 
He  is  a  railway  stoker,  aged  26,  who  came  for  treatment 
to  the  Skin  Department  of  the  Royal  Infirmary  in  June 
last.  He  showed  the  t\'pical  acne-like  lesions  on  back  of  neck 
at   junction  of  scalp  with   the   smooth    skin.      The    keloid-like 
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growths  and  arrangement  of  the  hairs  in  tufts  were  also  well 
shown.  Since  June  last  patient  has  been  treated  by  exposure 
to  the  X-rays.  He  has  had  twelve  exposures  of  10-20 
minutes  each  time,  and  the  condition,  which  is  usually  very 
rebellious  to  treatment,  shows  a  very  marked  improvement. 
The  pustulation  and  keloid -like  growths  are  ver_\  much 
diminished,  and  the  condition  has  ceased  to  spread. 

A  cast  taken  before  treatment  was  shown  for  comparison 
with  the  present  condition. 

5.  J//'  AUxis  Thomson  e.xhibited     - 

(rt)  A  patient  who  has  been  operated  <>n  for  a  1  \'ST  Ol" 
THE  MF.SKNTKkY.  The  patient,  a  man,  aged  45,  had  noticed 
a  swelling  in  his  abdomen  about  six  weeks  before  ;  it  was 
about  the  size  of  a  cricket  ball,  and  moved  both  in  the  vertical 
and  horizontal  directions.  There  were  occasional  griping  pains 
The  zone  of  resonance,  which  is  a  characteristic  feature  of 
mesenteric  tumr>urs,  could  not  be  identified  on  account  of  the 
amount  of  fat  in  the  abdominal  wall.  At  the  o|x:ration  the 
cyst  was  found  to  contain  a  semi-solid  material  of  a  <<»/<•  <»«  lait 
colour,  and  containing  fat  droplets,  cholesterine,  and  some 
reducing  substance,  the  nature  of  which  was  not  identified. 
The  walls  of  the  cyst  were  stitched  to  the  parictcs  and  ilrained. 
It  is  now  three  \ears  since  the  operation,  and  there  is  still  a 
discharging  sinus. 

(/;)  A  ca.sc  of  ll.UM(iKKH.\i;ic  1'.\n<  kk.vtitis  after  ojiera- 
tion  six  months  ago.  The  patient,  a  man,  aged  47.  had 
always  been  troubled  with  his  stomach,  anfl  during  the  last 
few  years  had  been  liable  to  attacks  of  cdlic  a  little  above  the 
navel.  On  the  morning  of  the  day  of  <iperation  he  was 
suddenly  seizcfl  with  severe  pain  in  the  up|>er  jiart  of  the 
abdomen  which  doubled  him  up.  On  examination  he  was  still 
collapsed  :  there  was  rigidity  of  the  muscles  on  the  right  side  of 
the  abdomen,  antl  the  diagnosis  was  made  of  perforated  duo- 
denal ulcer.  When  the  ahflomen  was  ojicncd  no  extravasation 
was  found,  but  on  displacing  the  liver  and  colon  a  large  tense 
swelling  was  found  between  the  two,  projecting  forwards  the 
anterior  layer  of  the  gastro-hcpatic  omentum.  The  c\st  was 
punctured  and  flui<l  blood  escaped  imder  considerable  pressure. 
The  blood  was  at  first  mixed  with  clots,  and  had  apparently 
been    extravasatcrl    for    some    hours,    then     pure    recent    bloofi 
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escaped.  The  haemorrhage  was  so  abundant  that  the  cavity 
had  to  be  tightly  plugged  with  gauze  ;  it  appeared  at  one  time 
as  if  the  patient  would  die  on  the  table  from  haemorrhage. 
For  several  days  the  dressings  were  soaked  through  with 
blood-stained  fluid.  He  made  a  good  recovery,  but  there  is 
still  a  discharging  sinus.  He  has  had  no  colic  since  the  opera- 
tion. He  takes  his  food  very  well,  and  has  gained  over  two 
stones  in  weight.  Mr  Thomson  was  inclined  to  regard  the 
case  as  one  of  haimorrhagic  pancreatitis. 

6.   Dr  Edwin  Brainwell  exhibited  two  cases — 

{a)  Syphilitic  lesions  of  the  nervous  system.  A 
single  woman,  aged  ^^^^  who  presented  marked  weakness  and 
wasting  of  the  small  muscles  of  the  left  hand,  some  objec- 
tive sensory  loss  in  the  region  of  skin  supplied  by  the  8th 
cervical  and  ist  dorsal  nerve  roots,  together  with  the  oculo- 
pupillary  syndrome  which  is  associated  with  destructive  lesions 
of  the  sympathetic  fibres  in  this  situation.  When  seen  by  Dr 
Bramwell  three  years  previously,  in  addition  to  the  weakness 
of  the  left  hand,  which  had  developed  gradually  during  the 
two  or  three  months  that  had  preceded  examination  and  had 
been  accompanied  by  severe  pain  about  the  left  shoulder  and 
in  the  ulna  region  of  the  forearm,  there  was  some  W'eakness  of 
the  left  lower  extremity  of  the  spastic  type.  Further,  about 
the  same  time  a  right  facial  peripheral  palsy  and  a  paralysis  of 
the  right  external  rectus  developed.  There  was  no  weakness 
of  the  associated  conjugate  movement  of  the  left  eye.  The 
appearance  of  these  symptoms  had  been  accompanied  by 
severe  headache. 

Two  lesions  had  been  undoubtedly  present.  The  condition 
of  the  left  arm,  the  sympathetic  syndrome  on  this  side,  and  the 
paresis  of  the  left  leg  were  probably  to  be  explained  by  a 
localised  lesion  pressing  on  the  left  side  of  the  cord  at  the  level 
of  the  8th  cervical  and  1st  dorsal  roots,  while  the  paralysis 
of  the  right  side  of  the  face  and  external  rectus  were  to  be 
accounted  for  by  a  second  local  lesion  involving  the  6th  and 
7th  cranial  nerves. 

The  presence  of  two  lesions,  and  the  severity  of  the  head- 
ache, especially  during  the  night,  were  suggestive  of  syphilis. 
The  discovery  of  a  cutaneous  scar,  which  presented  the 
characteristics    of   a    healed    luetic    ulcer,   afforded    additional 
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evidence  as  to  the  nature  of  the  patholoi^ical  process.  L'lider 
anti-syphilitic  remedies  the  headache,  the  facial  and  abducens 
palsy,  and  the  weakness  of  the  left  le>j  had  rapidly  disapjjeared. 
The  condition  of  the  left  hand  had,  however,  resisted  active 
treatment,  and  remained  very  much  in  statu  quo. 

(b)  Congenital  palsy  ok  several  cranlal  nerves. 
The  patient,  an  intelligent  man,  ayed  39,  had  been  admitted  to 
the  Royal  Infirmary,  under  the  care  of  Dr  Byrom  Bramwell. 
suffering  from  chronic  parenchvinatous  nephritis.  LJ|x>n  ex- 
amination he  was  found  to  present  a  paralysis  of  .several  cranial 
nerves.  The  case  probably  belonged  to  the  group  described  by 
Heubner,  Mobius,  and  others  as  "  Infantiler  Kernschwuni.1,'"  in 
which  the  symptoms  have  been  proved  to  (k-jK-nd  u|K)n  a  con- 
genital absence  or  defect  of  corresponding  bulbo|K)ntine  nuclei. 

The  following  were  among  the  points  of  special  interest 
elicited  upon  examination. 

Condition  0/  face. — There  was  an  almost  total  paralysis  of 
the  left  side  of  the  face,  of  the  peripheral  type.  The  onl)- 
movement  that  could  be  voluntarily  iK;rformcd  was  a  very  faint 
contraction  in  the  depressors  of  the  left  angle  of  the  mouth.  It 
was  extremely  interesting  to  note  that  the  movement  of  the 
platysma  myoides  on  the  left  side  was  in  no  way  impaire<i.  a 
very  good  contraction  being  obtained  in  this  muscle  IxUh 
voluntarily  and  on  the  application  of  a  weak  faradic  current. 
The  movements  of  the  right  side  of  the  face  were  }x;rhaps 
slightly  defective,  but  the  paresis,  if  present,  w;is  so  slight  in 
degree  that  its  existence  was  doubtful. 

Ocular  movements. — There  was  no  ptosis.  The  |jupils  were 
equal  in  size  and  reacted  well  to  light.  Upon  looking  to  the 
right,  the  right  eye  did  not  move  beyond  the  middle  line  ;  the 
left  eye  moved  in  until  the  edge  of  the  cornea  almost  reached  the 
inner  canthus,but  tended  to  return  slowly  towards  the  middle  line, 
quick  and  regular  horizontal  nystagmoid  movements  drawing 
it  (the  left  eye)  to  the  right  when  the  attempt  was  made  to 
maintain  the  jxisition  of  extreme  conjugate  deviation.  On 
looking  to  the  left,  the  right  c\e  was  .seen  to  move  about  half 
way  from  the  middle  line  to  the  internal  canthus.  but  the  left 
eye  instead  of  moving  to  the  left  turned  sharply  in  to  the  right, 
and  assumed  exactly  the  same  position  as  when  the  attempt 
was  made  to  maintain  the  eyes  in  the  position  of  cxti-cmc 
conjugate    deviation    to    the    right.       The    nystagmus     alx.ive 
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referred  to  also  appeared.  Downward  movement  was  perfect. 
Upward  movement  was  quite  good  to  a  certain  point,  con- 
siderably above  the  horizontal.  Be}'ond  this  point  the  left  eye 
turned  abruptly  outwards  with  a  slight  inclination  upwards,  a 
movement  in  which  there  was  no  associated  rotation.  The 
movement  of  convergence  was  somewhat  defective,  especially  in 
the  case  of  the  right  eye. 

Jaivs. — When  the  patient  opened  his  mouth  there  was 
slight  deviation  of  the  jaw  to  the  right,  a  circumstance  probably 
accounted  for  by  defective  action  of  the  right  external  ptery- 
goid muscle.  On  clenching  the  jaws  the  belly  of  the  right 
masseter  was  found  to  be  distinctly  less  prominent  than  was  that 
of  the  left. 

The  arch  of  the  palate  was  rather  more  vertical  on  the  left 
than  on  the  right  side,  but  Dr  Logan  Turner  was  inclined  to 
think  that  there  was  no  paresis.  The  vocal  cords  moved 
normally.  There  was  no  paresis  or  wasting  of  the  sterno- 
mastoids  or  trapezius.  The  tongue  presented  a  somewhat 
furrowed  and  atrophic  appearance.  Nothing  abnormal  was 
observed  upon  examination  of  the  special  senses  and  cranial 
nerves  with  the  exception  of  the  points  above  referred  to. 

There  was  a  deformity  of  the  left  hand  of  the  nature  of  a 
.symphyso-dactylia,  otherwise  the  limbs  and  trunk  presented 
nothing  abnormal.  The  labour  had  been  a  natural  one  and  no 
instruments  had  been  used.  The  condition  of  the  face  had 
been  noticed  soon  after  birth. 

7.   Air  J.  IV.  Dowdcn  exhibited — 

(rt)  A  boy,  aged  ten,  fell  six  weeks  ago  and  suffered  from  a 
SUPRACONDYLOID  FRACTURE  OF  THE  LEFT  HUMERUS  pre- 
senting the  usual  characteristics.  Swelling  was  marked,  as  was 
also  displacement  forwards  and  downwards  of  the  upper  frag- 
ment. The  treatment  carried  out  was  simply  putting  the 
forearm  in  a  sling  supporting  the  wrist.  Active  movement 
was  encouraged  from  the  first  of  all  the  joints,  including  the 
elbow-joint,  and  there  was  combined  with  this  careful  massage. 
At  the  end  of  three  weeks  the  sling  was  discarded  and  the  boy 
encouraged  to  use  the  arm  as  much  as  possible.  Treatment 
has  now  ceased  as  the  boy  can  carry  out  all  the  movements 
perfectly  and  strongly  and  (as  was  shown)  can  use  with  ease  a 
ten-pound  dumb-bell. 

E 
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(i)  A  boy,  aged  three  years,  fell  from  a  chair  seven  weeks 
ago  and  sustained  a  SEPARATION  OF  THE  LEFT  l.oWEk 
HUMERAL  EPIPHYSIS,  accompanied  by  marked  swelling,  crepitus, 
and  X-ray  confirmation  of  the  accident.  The  treatment 
adopted  was  to  place  the  forearm  in  a  sling  supporting  the 
wrist,  and  to  encourage  active  and  passive  movement  from  the 
first.  The  sling  was  left  off  after  three  weeks,  and  the  b<iy  was 
discharged  with  all  his  movements  complete  in  the  fifth  week. 
It  is  now  impossible  to  tell  by  inspection  or  palpation  which 
was  the  injured  side. 

8.   Dr  Georgf  Mackay  exhibited— 

{a)  A  case  of  LUPUS  OF  THE  conjunctiva  oi-  the  left 
UPPER  lid,  under  treatment  by  Finsen  Light. 

{b)  A  case  of  LUPUS  OF  THE  conjunctiva  of  both 
UPPER  LIDS  WITH  .SOLID  tEDEMA,  under  treatment  by  tuber- 
culin T.R. 

{c)  A  miner  incapacitated  for  work  by  VERTICAL  DIPLOPIA, 
and  wearing  strong  prisms  nine  months  after  a  |x:netrating 
injury  of  the  orbit  by  a  piece  of  steel.  Localisation  of  the 
fragment  by  X-rays  and  its  removal  aided  by  Volkmann's 
magnet.  Diplopia  practically  cured  by  tenotomy  of  superior 
rectus. 

(</)  A  case  of  cic.vtricial  fntropium  of  the  lower 
LID  AND  SEVERE  KERATO-IRITIS,  which  had  reduced  vision  to 
mere  perception  of  light.  Lid  repaired  by  tran.'«plantation  of 
mucous  membrane  from  the  lip  (Van  Millingcn's  oiKrralion). 
Sight  restored  to  i"s  with  correcting  lens  after  iridectomies  and 
needling,  with  reproduction  of  almost  circular  central  pupil 
presenting  a  very  natural  appearance. 

g.  Dr  //.  Rainy  showed  a  case  of  PARALYSIS  A(;iTANS. 
which  exhibited  a  very  remarkable  degree  of  rigidit)"  of  the 
lower  limbs  and  several  other  unusual  features. 

lo.  Mr  J.  W.  Sltuthtrs  exhibited  a  little  girl.  a-t.  4  A 
years,  after  recovery  from  chronic  INTUSSUSCEPTION,  with 
complete  inversion  of  the  vermiform  ap(x;ndix.  Her  illness 
had  lasted  for  two  months,  and  for  the  last  fortnight  of  it  the 
intussusception  h.id  projected  from  the  anus,  at  first  after  ever)- 
motion,  latterly  continuously.     On  admission  to  Lcilh  Hospital 


EXHIBITION    OP"    PATIENTS  67 

she  was  at  once  operated  on,  and  on  opening  the  abdomen  the 
intussusception  was  found  to  be  reducible,  except  the  appendix, 
which  was  completely  inverted  and  projected  into  the  lumen 
of  the  C£Ecum.  It  was  removed  through  an  opening  in  the 
caical  wall  and  the  wound  closed.  Complete  recovery  followed. 
An  account  of  the  case  was  published  in  the  Lancet  of  November 
17,  1906. 

II.   Dr  R.   IV.  Philip  exhibited — 

{a)  A  case  of  CHYLOUS  ASCITES.  The  patient,  a  woman, 
aged  50,  was  sent  to  his  ward  in  the  Royal  Infirmary  with  a 
diagnosis  of  heart  disease.  She  had  manifested  symptoms 
suggestive  of  cardiac  dilatation  for  a  year  or  two.  Both  pleural 
and  peritoneal  cavities  were  found  to  contain  fluid.  On  aspira- 
tion a  white  fluid  was  withdrawn  closely  resembling  rich  milk, 
both  in  colour  and  odour.  In  repeated  tappings,  1668  ounces 
of  this  fluid  had  been  obtained.  So  far  it  had  not  been  pos- 
sible to  determine  the  cause  of  the  condition.  Even  after 
aspiration,  palpation  of  the  abdomen  revealed  nothing  unusual. 
Whether  some  condition  leading  to  rupture  of  the  receptaculum 
chyli  or  to  blocking  of  the  thoracic  duct — tuberculous  or  other 
— existed,  it  was  impossible  to  say.  The  patient  was  very 
much  debilitated,  and,  in  the  circumstances,  operative  inter- 
ference had  not  seemed  warranted.  Coincidently  the  patient 
showed  enlargement  of  the  thyroid  gland,  especially  marked 
on  the  left  side,  but  it  did  not  seem  likely  that  this  was  directly 
connected  with  the  peritoneal  and  pleural  collections. 

ib)    Case    of   EXTREME    DYSPNCEA  SUCCESSFULLY  TREATED 

BY  MEANS  OF  b£raneck's  TUBERCULIN.  The  patient,  aged  40, 
was  sent  to  his  ward  by  Dr  Hamilton  of  Hawick.  She  had 
been  for  four  months  in  a  sanatorium,  and  had  done  pretty 
well,  having  put  on  some  two  stones  in  weight.  None  the  less 
she  had  remained  extremely  breathless,  the  dyspnoea  being 
more  or  less  constant,  and  from  time  to  time  paroxysmally 
aggravated.  The  dyspnceic  attacks  were  most  formidable,  and 
seemed  sometimes  to  threaten  suffocation,  especially  by  night. 
Examination  of  the  chest  showed,  in  addition  to  considerable 
areas  of  dullness,  a  large  number  of  rhonchi.  The  symptoms 
and  signs  had  suggested  the  probability  of  pressure  by  en- 
larged— presumably  tuberculous — bronchial  glands.  On  this 
hypothesis,   Dr  Philip  had   treated  her  with    tuberculin,  using 
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Beraneck's  preparation.  Commencing  with  \a  cc.  of  i  in 
100,000  saline  solution,  he  liad  gradually  passed  to  I'o  cc.  of  I 
in  10,000,  the  tuberculin  being  administered  at  inter\'als  of 
two  to  three  day.s.  After  the  first  few  doses  d>spncL'a  began  to 
lessen,  and  for  the  la.st  twelve  days  patient  had  been  completely 
free  not  only  of  paro.xysms  but  of  breathlessness  altogether 
The  patient's  nights  were  completely  undisturbed.  Hn 
amination  of  the  chest  showed  it  to  be  free  of  respirator) 
accompaniments. 

I  2.  Mr  Scot  Skirving,  C.M.G.,  exhibited 
{a)   Two   female  patients   after    o|>eration    Mr    kliilkih 
GA.STRIC  ULCKR  in  which  the  perforations  were  situated  — 

( 1 )  At  the  gastro-asopliageal  junction. 

(2)  About  \  inch  below  that  point. 

The  patients  were  shown  on  account  of  the  great  r.irit\-  <>i 
the  site  of  the  perforations.  Both  had  .symi)toms  typical  of 
ruptured  ulcer.  The  first  patient,  ;et.  24,  had  suffered  from 
gastric  trouble  for  nine  years,  and  was  oi^erated  on  4. J  hours 
after  perforation.  The  second  patient,  a;t.  19.  had  had  gastriv 
symptoms  for  four  months,  and  was  o|jerated  on  10  hours  afii  1 
rupture.  In  both  patients,  but  especially  in  the  first,  much 
difficulty  was  experienced  both  in  finding  the  jxirforation  and  in 
closing  it.  The  search  for  the  perforation,  indeed,  was  only 
persevered  with  in  each  case  on  account  of  the  certainty  felt 
(from  the  pathological  a|j|)earances  met  with  in  the  course  of 
exploration)  that  it  was  high  up  and  on  the  anterior  surface. 
In  each  case  it  was  eventually  reached — (i)  by  prolonging  the 
abflominal  incision  upwards  to  the  highest  possible  extent  ;  (2) 
by  forcible  retraction  upwards  of  the  costal  margin  by  an 
assistant  ;  (3)  by  forcible  traction  downwartls  of  the  stomach  by 
passing  the  fingers  above  the  fundus  under  the  left  v.uilt  of  tli' 
diaphragm. 

Two  further  points  of  interest  were — {<i)  that  b<ith  cases 
were  met  with  within  a  month  of  each  other,  viz.  July  and 
August  1906;  (/')  that  in  the  first  case  the  patient,  for  some 
time  previous  to  the  rujiturc,  liad  felt  pain  in  the  left  side  when 
she  coughed  or  yawned. 

{b)     A    ca.sc    of     ULCKR    OF     Till,    .\NKI.K     rclxrllious     1 
all    treatment.     The    patient,  a  woman,  art.   28,   first   noticed 
the   ulcer  four  years   before.      Rest,  iodide  of  potash.  X-rays, 
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high  frequency  current,  Biers'  congestion,  excision  with  skin 
grafting  had  all  been  tried.  With  some  of  these  temporary 
benefit  had  occurred,  but  the  ulcer  invariably  recurred  in  the 
same  situation.  A  year  ago  Mr  Skirving  had  once  more  excised 
the  ulcer,  this  time  removing  a  large  area  of  healthy  skin  and 
carrying  the  knife  down  to  the  deep  fascia.  The  raw  surface 
was  then  skin-grafted.  The  ulcer,  however,  had  lately  re- 
appeared in  the  graft.  There  was  no  history  of  syphilis,  and 
microscopic  examination  of  the  ulcer  and  of  the  discharge  had 
been  indefinite. 

13.  Mr  E.  Scott  Crt/'w/f//rtf/ exhibited  — 

{a)  Little  girl,  aet.  2i  years,  on  whom  he  had  resected  the 
caecum  ascending  colon  and  4  inches  of  ileum,  for  tuberculous 
stricture,  eighteen  months  previously. 

{b)  An  infant  operated  on,  xt.  3  months,  for  general 
suppurative  peritonitis  and  treated  by  multiple  drainage. 

1 4.  Mr  Peel  Ritchie  exhibited — 

(«)  Case  of  CONGENITAL  TALIPES  EQUINO-VARUS  in  a 
child,  aged  4  years,  treated  by  Lorenz's  method.  This  con- 
sists in  forcible  manipulation  of  the  foot,  and  correction  of  the 
deformity  in  three  stages.  In  the  first,  the  dorsum  of  the  foot 
is  laid  on  a  padded  wedge-block  of  wood,  and  the  plantar 
fascia  is  ruptured.  Secondly,  the  foot  is  laid  on  its  outer  edge, 
and  the  inversion  of  the  foot  is  corrected.  Thirdly,  the  talipes 
position  is  treated  by  forcible  flexion,  combined,  as  a  rule,  with 
tenotom}-  of  the  tendo  Achillis.  The  foot  is  then  placed  in 
plaster  bandages  for  some  weeks.  The  operation  has  the 
advantage  of  simplicity,  avoids  the  risks  of  any  open  method, 
and  probably  gives  as  good  results  as  any  cutting  operation  ; 
and,  as  soon  as  the  child  has  recovered  from  the  anesthetic,  it 
is  permitted,  as  in  this  case,  to  run  about,  and  need  not  be 
confined  at  all  to  bed.  The  after-treatment  is  the  same  as  in 
other  methods. 

(/')  Two  cases  of  TUBERCULOUS  ELBOW-JOINT  treated  by 
Tuberculin  R.  The  patients  were  two  girls,  aged  1 2  and  6 
years.  In  the  former,  the  disease  had  advanced  acutely  for  eight 
weeks,  and  active  movement  had  favoured  the  formation  of  a  sub- 
cutaneous abscess  on  the  inner  side  of  the  joint.  This  required 
to  be  opened  and  scraped,  and  a  focus  of  tubercle  in  the  lower 


•JO  EXHIBITION    OF    PATIENTS 

end  of  the  humerus  was  also  scraped  The  second  case  was 
more  chronic,  of  nine  months'  duration,  but  the  free  use  of  the 
limb  during  six  months  had  resulted  in  a  subcutaneous  abscess 
similarly  situated. 

Tuberculin  treatment  was  commenced  in  each  case  in  March 
1906.  In  the  second  case  a  celluloid  bandai;e  was  applied  for 
three  months  to  fix  the  elbow  till  the  abscess  was  absorbed. 
Apart  from  this,  the  movement  of  the  joint  in  each  patient  had 
only  been  restricted  by  the  use  of  a  sling,  and  the  use  of  the 
hand  and  fingers  had  all  along  been  encouraged,  latterly,  at 
the  end  of  October,  the  slings  had  been  left  off,  and  active  and 
passive  movement  of  the  elbow-joints,  combined  with  raas.sage 
and  exercises,  had  been  practised.  There  was  now  no  sign  of 
disease  in  either  case.  Movements  of  flexion  and  extension 
were  possible  within  a  considerable  range,  full  pronation  was 
unimpeded,  and  supination  was  nearly  perfect.  It  wascxinrcted 
that  in  time,  with  continuance  of  the  after-treatment,  almost 
complete  restoration  of  function  would  be  attained. 

I  5.  Dr  Robert  A.  Fleming  exhibited  (for  Dr  G.  A.  Gibson) 
a  man,  a:t.  56,  suffering  from  L.XNDkVV  PAk.M.vsis.  The 
patient,  a  shoemaker  by  trade,  was  admitted  to  ward  29 
on  December  10,  1906,  complaining  of  paralysis  of  the  legs 
and  increased  weakness,  now  almost  as  marked  paralysis  of  the 
arms.  There  is  no  important  family  history.  Me  is  tem|icrate, 
and  has  never  had  .syphilis.  In  June  of  the  present  year  the 
patient  had  a  bad  attack  of  influenza,  from  which  he  seemed  to 
have  completely  recovered.  A  fortnight  before  admission  to 
hospital  he  got  a  slight  chill,  and  thereafter  suffered  from  a 
severe  pain  in  his  shoulder  blades.  Soon  after  his  legs  began 
to  feel  heavy,  and  the  paralysis  is  now  nearly  complete  in  his 
legs.  It  has  extended  upwards  to  his  arms,  which  are  now 
extremely  weak,  an<l  his  grasp  is  ver>  feeble  with  both  hands. 
The  abdominal  muscles  have  now  become  affected,  and  this 
.seems  to  be  responsible  for  increasing  tlifliculty  in  micturition. 
Recently'  a  catheter  has  been  required.  There  is  also  a  ten- 
dency to  choking,  preventing  him  from  eating  solid  or  semi- 
solid food.  This  trouble  with  swallowing  has  diminished 
during  the   past   few  days. 

The  knee-jerks  are  absent,  and  most  of  the  tendon  reflexes 
in   legs  and  arms   arc  cither  completely  abolished  or  greatly 
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diminished.  The  superficial  reflexes  are  abolished.  The  elec- 
trical reactions  are  unaffected,  although  with  Faradism  a  some- 
what stronger  current  is  necessary.  The  galvanic  reactions  are 
normal.  There  are  no  sensory  changes,  with  the  exception  of 
the  pain  in  the  shoulder  blades,  which  has  now  passed  off,  and 
some  tingling  of  the  feet  of  which  the  patient  still  complains. 

The  muscles  of  the  legs  and  arms  are  soft  and  flabby,  but 
not  much  wasted,  and  there  is  no  tenderness  on  pressure  over 
muscles  or  nerves.  The  patient  is  a  man  of  more  than  ordinary 
intellectual  power,  and  this,  together  with  his  memory,  is 
unimpaired. 

The  features  of  the  case  just  recounted  and  the  steady 
increase  of  the  paralysis,  even  allowing  for  improvement  in 
swallowing,  indicate  that  the  diagnosis  of  Landry's  paralysis  is 
probably  well  justified. 

II.  Exhibition  of  Specimens 

1.  Professor  Annandale  exhibited — 

{a)  Fracture  dislocation  of  spine  in  region  of  fifth 
and  sixth  cervical  vertebrs,  with  laceration  of  spinal  cord. 

(b)  Rupture  of  superior  mesenteric  vein,  from  a  boy 
knocked  down  by  a  van.      No  viscus  injured. 

(c)  Lacerated  hand,  with  multiple  compound  fractures, 
caused  by  a  cable  car. 

{d)  L.\CERATI0N  of  hand  caused  by  a  chaff-cutting 
machine. 

(^)  Laceration  of  lower  extremjtv,  from  a  cable  car 
accident. 

(/)  Gangrene  of  foot. 

2.  Mr  C.  IV.  Cathcart  exhibited — 

{a)  Gasserian  ganglion  and  sensory  root  of  fifth 
NERVE,  from  case  shown  at  meeting. 

{b)  Tumour  of  kidney,  removed  from  patient  shown  at 
meeting. 

{c)  Stomach  showing  an  aperture  two  inches  in 
diameter,  which  had  involved  both  walls  of  the  stomach.  The 
patient,  a  middle-aged  man,  had  been  riding  a  bicycle,  and 
came  into  violent  collision  with  the  shaft  of  a  van  going  in  the 


72  EXHIBITION    OF    PATIENT 

opposite  direction.  He  was  struck  on  the  lower  part  of  the 
left  side  of  the  thorax.  He  was  brought  into  the  Infirmary  in 
a  collapsed  condition,  and  died  shortly  afterwards. 

Several  of  the  lower  ribs  were  broken,  but  neither  the  skin 
nor  the  diaphragm,  through  which  the  blow  must  have  reached 
the  stomach,  were  even  appreciably  bruised. 

3.  Mr  J.  M.  Cf^m-rf// exhibited — 

(a)   Hyd.\TIDS,  from  two  cases  of  hydatid  of  the  liver. 

(Jb)  Three  cases  of  I'VO.SALI'INX. 

(<■)  Epithelioma  of  tongue. 

{d)  Cancerous  stricture  of  intestine,  removed  from 
patient  aged  62. 

{e)  Fibrous  .stricture  of  intestine,  from  a  woman 
aged  40,  the  subject  of  old  tuberculous  disease. 

HI.  Demonstration 

Dr  G.  A.  Gibson  showed  and  explained  the  construction 
of  the  SPHVGMOMANo.MKTEk  dcviscd  by  Professor  Erlangcr  of 
Wisconsin  University,  and  afterwards  demonstrated  its  use  on 
some  ])aticnts  in  his  wanis. 


Meeting  IV.    January  16,  1907 

I'r   1.  I'.   AKH.rc  K,   /'itii.ifiil,  in  the  Chair 

I.  Exhibition  of  1'atient 

Dr  Byrom  lirannvcll  exhibited  case  of  HKAI>  INJUKY, 
WITH  i.o.ss  of  the  .stekeoonostic  sense. 

The  patient,  a  shale-worker,  aged  37,  was  admitted  to  the 
Edinburgh  Royal  Infirmary  under  the  care  of  Dr  BramwcU  <>n 
May  16,  1905,  complaining  of  giddiness,  loss  of  |K)\\cr  in  the 
right  hand,  and  difficulty  in  s|>eaking. 

History.  On  January  30,  1905.  the  patient  was  struck 
on  the  left  side  of  the  head  h>-  a  large  mass  of  stone,  which  is 
said  to  have  weighed  about  a  hundredweight  ;  he  was  un- 
conscious for  four  days.      Immediately  after  the  injury  he  was 
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admitted  into  one  of  the  surgical  wards  of  the  Royal  Infirmary. 
A  large  hcTematoma  was  present  on  the  left  side  of  the  head, 
especially  in  the  temporal  region  ;  no  fracture  of  the  vault  of  the 
skull  could  be  made  out,  but  from  the  fact  that  the  patient 
was  bleeding  from  the  left  ear,  it  was  thought  that*  there  was  a 
fracture  of  the  base.  When  the  patient  came  to  himself  four 
days  after  the  injury,  it  was  found  that  the  right  side  of  the 
face  and  right  arm  were  paralysed.  The  paralysis  gradually 
improved,  and  the  patient  was  discharged  from  the  hospital  on 
28th  April  1905. 

Soon  after  his  discharge  his  speech  became  affected. 

On  admission  to  the  medical  wards  (on  i6th  May  1905), 
there  was  slight  loss  of  power  in  the  right  side  of  the  face, 
marked  loss  of  power  in  the  right  hand  and  forearm  (dynamo- 
meter, right  =  50,  left  =110,  but  the  patient  is  naturally  left- 
handed).  The  difficulty  in  speaking  was  a  purely  articulatory 
defect  ;  it  was  not  aphasic.  The  patient  had  great  difficulty 
in  commencing  the  articulatory  act ;  as  soon  as  he  began  to 
get  a  word  out  he  finished  it  with  comparative  ease.  There 
was  some  loss  of  sensation  to  touch,  pain,  heat,  and  cold  on  the 
right  side  of  the  body.  The  loss  of  sensation  was  not  com- 
plete ;  it  was  merely  relative  in  degree.  The  patient  could 
feel  touch,  pain,  heat,  and  cold  in  the  fingers  and  thumb  of  the 
right  hand,  but  he  localised  the  impressions  incorrectly.  The 
direction  of  passive  movements  in  the  fingers  and  thumb  was 
correctly  perceived,  but  he  was  not  always  correct  with  regard 
to  the  particular  finger  which  was  being  moved.  There  was 
complete  loss  of  the  stereognostic  sense  in  the  right  hand  ;  he 
was  unable  to  recognise  and  name  the  following  objects — 
coin,  key,  pencil,  knife,  large  nail-brush,  tumbler.  He  immed- 
iately recognised  and  correctly  named  all  of  these  objects  when 
placed  in  the  left  hand,  the  eyes,  of  course,  being  closed. 
Hearing  in  the  right  ear  was  defective  ;  there  was  also  slight 
deafness  in  the  left  ear.  Dr  Logan  Turner,  who  kindly 
examined  the  condition  of  hearing,  was  of  opinion  that  the 
deafness  was  due  to  a  nerve  defect,  not  to  any  defect  of  the 
sound-conducting  apparatus.  Smell  was  somewhat  impaired, 
particularly  in  the  right  nostril.  The  acuity  of  vision  and 
fields  of  vision  were  normal.  The  muscularity  of  the  right  arm 
was  good.  The  reflexes  (superficial,  deep  and  organic)  were 
normal. 
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The  speech  defect  and  the  loss  of  sensation  on  the  riglit 
side  of  the  body  were  thoii^jht  to  be  functional  in  character. 
The  patient  was  treated  with  the  milk-isolation  method  of 
Dejerine,  and  in  the  course  of  a  fortnight  was  greatly  improved 
so  far  as  the  stammering  was  concerned.  He  was  discharged 
from  hospital  on  July  I2th,  1905.  After  his  discharge  he  was 
unable  to  work,  owing  to  loss  of  power  in  the  right  hand. 
Some  months  after  his  discharge  the  sjiecch  again  became 
affected.  On  November  24th,  1906,  he  was  readmitted  to  the 
Infirmary.  His  condition  was  practically  the  same  as  at  the 
time  of  his  first  admission — marked  articulatory  defect,  inability 
to  commence  the  articulatory  act  ;  marked  loss  of  |K)wer  in  the 
right  hand,  muscularity  good,  no  rigidity  ;  no  alteration  of  the 
refle.xes  ;  some  loss  of  sensation  on  the  right  side  of  the  btxiy 
(hemian;vsthesia)  to  touch,  pain,  and  heat  and  cold  ;  complete 
loss  of  the  stereognostic  sense  in  the  right  hand. 

On  shaving  the  head  a  distinct  depression  measuring 
I  }  X  I }  inches  was  found  to  be  present  on  the  left  side  of 
the  head,  33  inches  above  the  left  auditory  meatus.  Whether 
this  was  the  result  of  the  accident  or  not,  Dr  BramwcU  did  not 
pretend  to  say. 

Since  his  second  admission  to  the  hospital  the  patient  has 
been  treated  by  isolation,  the  faradic  current,  and  i)_\|x (dermic 
injections  of  strychnine.  The  sjjeech  defect  has  again  im- 
proved, but  the  loss  of  |X)wer  in  the  right  hand  which  Dr 
Bramwell  regarded  as  chiefly  the  result  of  a  sensorv  defect), 
the  heiniana:sthesia  and  the  loss  of  the  stereognostic  sense 
have  not  improved.  Under  these  circumstances  Dr  Bramwell 
suggested  the  advisability  of  trephining  over  the  apparently 
depressed  area. 

II.    KximtlTION    OK    SrECIMENS 

I.  Drs  lUtiic  and  Harify  Pirie  exhibited  the  brain  and 
spinal  cord  and  sections  of  the  latter  from  a  case  of  |>rnbable 
syphilitic  meningitis.  The  patient,  a  woman  of  35,  had  hati 
six  abortions  about  the  third  month.  .About  five  months  before 
death  she  began  to  complain  of  pains  in  the  head,  double 
vision,  and  stiffness  on  the  left  side  of  the  face.  The  functions 
of  practically  all  the  cranial  nerves  of  the  left  side  were  found 
to  be  interfered  with,  and  before  death  there  was  also  paralysis 
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of  some  of  the  muscles  of  the  upper  extremities.  Post-mortem 
there  was  found  a  chronic  basal  meningitis,  also  spinal  menin- 
gitis, involving  particularly  the  cervical  and  upper  dorsal  cord. 
Sections  of  the  cord  showed  marked  proliferation  of  the  intima 
of  the  meningeal  vessels,  in  some  instances  going  on  to  complete 
occlusion  ;  large  giant  cells  were  present,  and  search  was  made 
for  tubercle  bacilli,  but  none  were  found.  The  nerve  roots  were 
greatl}-  pervaded  by  granulomatous  tissue,  which  had  also  spread 
into  the  cord  substance. 

2.  Mr  J.  M.  Cotterill  exhibited  photographs  of  male, 
aged  46,  with  enormous  tumour  of  parotid  weighing  26  lbs. 
This  had  been  twenty-two  years  in  growth  and  was  to  a  large 
extent  mj'xomatous. 

III.  Demonstrations 

I.  Dr  \V.  Allan  Jainieson,  under  the  head  of  "Some  Im- 
provements in  Cutaneous  Therapeutics,"  demonstrated — 

(rt)  Epicolloid  and  its  combinations. 

In  1893  Dr  Leslie  Phillips  directed  attention  to  a  pro- 
prietary substance  called  Kristaline,  a  celluloid  varnish,  used 
to  give  a  transparent  and  indestructible  protection  to  metal 
ornaments,  as  a  colourless  film  which  prevents  oxidation. 
This,  he  stated,  was  a  solution  of  pyroxylin  in  wood  naphtha 
or  methylic  alcohol.  It  has  a  peculiar  odour,  recalling  that  of 
amyl  nitrite  or  pine-apple  drops.  This  he  recommended  as 
a  substitute  for  collodion,  but  it  never  obtained  the  notice  it 
deserved.  Much  more  recently  a  similar  preparation,  having 
the  attractive  name  of  "  New  Skin,"  has  been  introduced  and 
has  a  considerable  reputation  and  sale.  At  mj'  request,  Messrs 
Duncan,  Flockhart  &  Co.  have  prepared  a  solution  of  pyroxylin 
in  acetic  ether,  to  which  they  have  given  the  provisional  name 
of "  Epicolloid."  This  has  been  tinted  a  pale  pink,  in  order 
that  it  may  more  nearly  approximate  the  colour  of  the  skin. 
It  has  the  advantage  over  collodion,  even  the  flexible  sort,  that, 
drying  more  slowly,  it  forms  a  closely  adherent,  smoother,  finer, 
more  pliant,  and  impervious  coating,  firmer  than  "  New  Skin  " 
and  less  pungent  than  "  Kristaline."  It  is  useful  when  any 
abraded  surface,  after  purification,  calls  for  sealing  up.  For 
example,  it  is  particularlj'  valuable   in   the   treatment   of  those 
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troublesome  cracks  in  the  lips,  so  apt  to  occur  in  the  central 
commissure,  or  at  the  angles.  If  a  thicker  layer  is  required, 
and  opacity  is  not  objected  to,  this  combination  with  oxide 
of  zinc  will  be  found  handy,  and  is  adapted  for  the  early  stage 
of  herpes  zoster.  Salicylic  acid  can  be  incorporated  with  it, 
and  in  this  form  it  is  appropriate  for  warts  and  corns. 

(l>)   IcHTHVOL  Court  Plaster. 

But  sometimes  one  wants  a  dressing  of  a  more  solid  kind, 
and  for  such  cases  a  thin  plaster  is  the  most  efficient.  Our 
British  Court  Plasters  are  all,  in  my  experience,  spread  on  too 
thick  a  silk,  hence  cannot  be  got  to  lie  close  enough  to  the 
surface  ;  they  tend  to  curl  up,  and  in  all  cases  soon  separate  or 
wash  off.  I  have  found  this  Ichth>ol  Court  Plaster,  made  by 
Cordes,  Hermanni  &  Co.,  Hamburg,  quite  an  ideal  one.  It  is 
certainly  the  best  dressing  for  small  spots  of  rodent  ulcer,  after 
scraping  and  cauterisation  with  fused  chromic  acid.  A  piece 
of  this,  slightly  moistened,  adjusted,  and  pressed  down,  forms 
a  coating  scarcel_\-  noticeable.  This  will  adhere  for  days,  and 
it  is  essential  for  the  success  of  this  method  that  the  part  be 
kept  dry  and  undisturbed.  Applied  to  the  red  portion  of  the 
lip,  it  is  indistingui-shable  from  the  natural  surface. 

There  are  many  other  uses  for  which  these  articles  can  Ixr 
employed,  but  to  enumerate  ihcm  would  lead  me  into  too  long 
a  dissertation. 

2.  /V  C/tnliiifrs  W'atsflti  gave  a  microscope  demonstration 
on  the  effects  of  oatmeal  on  the  thyroid  gland  of  growing 
animals.  Sections  of  the  thyroid  gland  of  young  rats  were 
demonstrated,  the  animals  having  been  fed  on  different  diets, 
as  follows  : — 

{a)  Bread  soaked  in  skim  milk  in  known  amount. 

{b)  Bread  soaked  in  skim  milk,  the  amount  <>f  milk  being 
unlimited. 

(f)   Oatmeal  (uncooked)  and  water. 

All  the  diets  were  given  in  unrestricted  amount.  The 
histological  appearances  in  n  and  /'  were  very  different,  the 
vesicles  being  larger  and  containing  much  more  colloid  in 
the  glands  of  the  animals  which  received  a  large  amount  ^f 
milk.  There  was  a  striking  hy|K"rtrophv  of  the  gland  in  the 
oatmcal-fcd  animals. 
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IV.  Original  Communications 

I.  "THE  ELECTRICAL  CONDUCTIVITY  OF  THE 
BLOOD  AND  URINE  IN  HEALTH  AND  IN 
DISEASE,  AND  AS  A  TEST  OF  THE  FUNC- 
TIONAL  EFFICIENCY  OF   THE   KIDNEY." 

By  Dawson  Turner,   M.D.,   F.R.C.P.  Edin.,  Lecturer  on   Physics, 
Surgeons'  Hall. 

In  making  electrical  measurements,  it  is  customary  to  refer 
to  the  resistance  of  a  conductor  rather  than  to  its  conductivity. 
If  the  conductivity  be  referred  to  numericall}',  it  is  expressed 
as  the  reciprocal  of  the  resistance. 

In  a  communication  made  to  the  Royal  Society  of  Edin- 
burgh on  2 1st  December  1891,  in  a  communication  to  this 
Society  in  July  1892,  and  in  further  communications  to  the 
Physiological  Section  of  the  British  Association,  the  author  has 
given  accounts  of  the  experiments  he  had  made  to  ascertain 
and  compare  the  electrical  resistances  of  various  kinds  of  urine 
both  in  states  of  health  and  of  disease.  To  avoid  polarisation, 
the  measurements  were  made  by  means  of  a  Wheatstone's 
bridge,  with  alternating  currents  and  a  telephone,  and  at  a 
temperature  of  65°  F. 

It  would  appear  from  the  observations,  now  some  looo  in 
number,  that  the  observed  resistance  of  a  normal  urine  amounts 
to  about  250  ohms  in  the  apparatus  (specific  resistance  42.5 
ohms)  ;  and  from  experiments  in  artificial  urines,  it  was  found 
that  the  resistance  depends  only  upon  the  ionic  concentration, 
i.e.  upon  the  salts,  acids,  and  bases,  and  of  these  NaCl  is  by 
far  the  most  important.  The  resistance  for  practical  clinical 
purposes  can  be  regarded  as  being  unaffected  by  the  presence 
of  albumen,  sugar,  blood,  and  other  non-electrolytes. 

Tables  of  Electrical   Resistances   of   Artificial 
Urines  at  65°  F. 

I.     Urea  in   Distilled    Water. 

Resistance. 
Strength.  Observed.  Specific. 

3  per  cent.  2,250                  382.5 

2  per  cent.  3.3SO                  56S.5 

I  per  cent.  S,7SO                  977-5 

0.5  per  cent.  10,500  1.785 
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2.   Sodium   Chloride. 


Resistance. 

Strength. 

Observed.                   Specific 

2  per  cent. 

17s                          29.25 

I  per  cent. 

375                    63.75 

0.75  per  cent 

470                    79.9 

0.5  per  cent. 

650                  I  10.5 

3.    Urea  and  Sodium   Chloride. 

Urea.  Sodium  Chloride.  Resistance  OI»er%'cd. 

3  per  cent.  i  per  cent.  325 

2  per  cent.  i   jjer  cent.  340 

I  per  cent.  i  jjcr  cent.  340 

4.    Grape  Sugar  and  Sodium   Chloride  and  Urea. 

KesistAnce 
Urea.  Sodium  Chloride.  Sugar.  ObserNcd. 

2  per  cent.  i  per  cent.  8  per  cent  400 

2  per  cent.  i  per  cent.  4  per  cent  350 

2  per  cent.  1  (jcr  cent.  2  per  cent.  350 

The  table  shows  that  the  enfccl  of  urea  (Tabic  1  )  in 
lowering  the  resistance  is  trifling'  as  compared  with  the  ciTcct 
of  .sodium  chloride  (Table  2).  and  that  when  the  two  arc 
dissolved  toj^ether  in  distilled  water  the  resistance  dc|)cnds 
upon  the  sodium  chloride  present,  and  is  but  sli^htlj-  aflccted 
by  increasing  the  urea  present  from  1  to  3  per  cent.  (Table  3). 

Table  4  shows  that  when  a  large  amount  of  grape  sugar 
is  present  the  resistance  is  a  little  raised  b\-  the  increased 
viscosity. 

In  health  the  resistance  is  low,  and  the  lower  it  is,  other 
things  being  equal,  the  healthier  the  condition. 

In  certain  acute  and  chronic  diseases  a  very  high  resist- 
ance is  constantly  present  ;  acute  croupous  pneumonia  is  an 
example  of  the  former  and  diabetes  mellitus  of  the  latter,  but 
the  resistance  is  also  high  in  kidney  disease  and  in  pernicious 
an.x'mia. 

Within  the  last  ten  years  the  author  has  made  many 
attempts  tf)  measure  the  electrical  resistance  of  the  blood  ; 
various  methods  (dilution  with  distilled  water,  measurement  of 
the  resistance  of  a  coluinn  of  bl<K>d  in  a  capillar)'  tube.  rt< 
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have  been  employed  and  subsequent!}-  rejected.  The  principal 
difficulty  depends  upon  the  fact  that  only  very  small  quantities 
of  blood  can  generally  be  obtained  at  one  time.  The  best 
and  most  recent  results  were  obtained  by  placing  5  cubic 
millimetres  of  freshly-drawn  blood  between  two  cup-shaped 
electrodes  3  millimetres  in  diameter,  coated  with  spongy 
platinum,  and  fixed  at  2  mm.  apart.  The  length  of  the 
cylinder  of  blood  between  the  electrodes  is  of  less  importance 
than  its  diameter,  because  the  cross-sectional  area  varies  with 
the  square  of  its  diameter,  and  the  resistance  of  a  conductor 
varies  directly  as  its  length  and  inversely  as  its  cross-sectional 
area.  By  employing  electrodes  of  fixed  diameter  and  at  the 
same  distance  apart,  and  the  same  quantity  of  blood  for  each 
observation,  and  by  making  the  measurement  at  once  before 
such  changes  as  coagulation  or  evaporation  could  occur, 
fairly  consistent  results  were  obtained.  Still,  as  in  all  blood 
measuring  operations,  practice  and  the  jjersonal  equation 
come  in. 

The  average  observed  resistance  of  normal  blood  measured 
in  this  way  is  900  ohms,  but  it  may  fall  to  700  or  rise 
exceptionally  to  1600.  (Specific  resistance  about  150  ohms.) 
The  resistance  dejiends  again  upon  the  salt  concentration 
of  the  blood  and  upon  the  relative  volume  of  the  corpuscles 
to  the  serum.' 

The.se  have  opposite  effects  ;  thus  the  greater  the  salt 
concentration  the  lower  the  resistance,  but  the  greater  the 
number  of  red-cells  present  the  higher  the  resistance.  A 
blood  of  high  resistance  indicates  that  the  pro[X)rtion  of 
salts  in  the  blood  is  small,  or  that  the  proportion  of  corpuscles 
present  is  large.  Hence  a  high  resistance  of  the  bl<>od,  but 
a  low  resistance  of  the  urine,  is  indicative  of  health. 

Changes  are  to  be  observed  in  disease,  and  these  changes 
are  in  the  direction  of  a  diminished  resistance  ;   thus  in  kidnev 


'  Thr  nulhiir  dcsii«  lo  c«|ircM  hi»  indcUctlncM  lo  Prof.  G.  N.  Stew»rl  »nd  to 
Mt  T.  M.  WiUnn  for  drawing  his  allcnlion  lo  the  part  the  blood  corpu»cIe«  pUy  in 
allcrinf;  the  Mood  rctittancc,  and  to  Mr  \Vilion'»  conductivity  meamrcment*  and 
cryoscopic  observations. 

Wilson,  /1m.  Journal  of  PhyiMogx,  March  1905,  ha»  c<»n<.li  1.  irl  .i  miuII  g\u.\ 
np)iaratus  in  which  he  cm  mcwurc  the  rcsi»tance  o(  four  or  li\'  mc! 

he  ha»  shown  with  it  that  the  resistance  of  serum  fiom  clottoi  <■  ai 

that  of  the  corresponding  plasma,  and  that  unclolte<l  blood  ai :..■•  ^ 1  ■"l 

have  the  same  resistance. 
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disease,  in  chlorosis,  anaemia,  and  in  pernicious  anjemia  the 
resistance  will  be  found  to  be  low,  and  sometimes  as  in  pernicious 
anaemia  very  low,  even  to  less  than  half  that  of  normal  blood. 

In  these  conditions  the  blood,  we  must  conclude,  contains 
fewer  blood  corpuscles  or  more  salts,  or  both. 

We  can  throw  light  on  this  question  by  counting  the 
blood  corpuscles  and  by  examining  the  resistance  of  the 
urine  ;  the  latter  will,  as  already  explained,  be  found  to  be 
high.  Dr  F.  E.  Hopkins  (Guy's  Hospital  Report  for  1891) 
reports  that  the  salts  were  deficient  in  the  urine  in  five  cases 
of  pernicious  anaemia  which  he  examined. 

Proceeding  in  this  way,  the  author  was  led  to  compare 
systematicall}'  the  resistance  of  the  blood  and  the  resistance  of 
the  urine,  and  to  originate  a  ratio  which,  after  consultation 
with  Dr  G.  Gibson,  he  has  termed  the  "  haemo-renal  salt 
index,"  or  the  ratio  of  the  electrical  resistance  of  the  blood 
to  the  electrical  resistance  of  the  urine. 

In  health  this  would  be  equal  to  three,  four,  or  five  whole 
numbers,  viz.,  t^f  =  4.  The  higher  this  number  is  the  healthier, 
other  things  being  equal,  is  the  condition  of  the  patient. 

If  the  index  increases,  it  indicates  that  the  blood  contains 
fewer  salts,  or  is  richer  in  corpuscles,  and  that  the  urine 
contains  more  salts,  and  that  the  functional  activity  of  the 
kidney  is  increasing.  If  the  renal  index  diminishes,  then  the 
kidney  is  becoming  sluggish  and  less  efficient. 

Case  of  Air  Cathcart : — 

Enlargement  of  one  kidney  ;   question  of  removal. 

Resistance  of  the  blood  was  900  ohms,  which  was  normal. 

Resistance  of  the  urine  was  300  ohms,  which  was  also 
about   the  normal. 

The  haemo-renal  index  was 

900  _  ^ 
300      -^ 

This  was  quite  a  satisfactory  figure,  and  it  agreed  with  the 
cryoscopic  investigation.  The  cryoscopic  figure  was  0.585. 
Mr  Cathcart  has  since  removed  the  diseased  kidney,  which  was 
the  seat  of  a  malignant  tumour,  and  the  patient  is  making  a 
good  recovery,  and  his  other  kidney  has  given  rise  to  no 
anxiety  :   he  has  passed  from  20  to  60  ounces  of  urine  a  day. 

Case  of  Dr  Gibson  and  Mr  Caird : — 

M.  M.,  aged  30.      Cystitis? 
F 
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TABLE  OF   HyEMORKNAL  SALT   LNDICES 


Name       ' 

DUeue               Under  charge  of     1  ^^ 

R.or 

tttVU, 

No-oTrad 
c«U> 

ullioiUx 

a6 

DalgleUh 

P.  aiuemia        Dr  James                  300 

Soo 

900,000 

Mair 

P.  anicmia       Dr  Gibson            1    240 

400 

1,150,000 

a6 

Hodsdon 

P.  anxmia        Dr  GilMon            ,    525 
recovering 

300 

5,000,000 

•■7 

Newall 

Sec.  anxmia    Dr  Gibson                  soo 

330 

'5 

Spencc 

P.  anx-niia        Prof.  Wvllic              Soo 

250 

2,000,000 

3» 

Scoit 

1'.  an.Tmia        Prof.  Wyllic         ,    800 
recovering 

35° 

2.2 

Barton 

Sec  amentia     Dr  Gibson                 650 

"S 

2,500,000 

»-9 

WilM.n 

Ch.  Blight       Dr  Gibson            j    750 

35° 

2.1 

Carson 

Ch.  Bright       Dr  Gibson            j    800 

25. 

3* 

Bruce 

Ac.  Bright       Sir  T.  R.  Eraser    1400 
improving 

ii 

4-S 

Craig 

Diabetes           Dr  Gibson 

934 

2000 

i|j.  j;i.  ic-.- 

Mackay 

insipidus 
P.  aniemia      1 

Sir  T.  k.  Eraser  i 

Oct.   18  1    750 

350 

2,225,000 

2.1 

'               Nov.  10  1    800 

450 

2,100,000 

I.S 

Nov.  24  !    610 

600 

1,720,000 

I.OI 

Dec.     1       653 

650 

1,680,000 

1 

Arsenic.  Dec.  15       fi.-o 

.';o 

t.joo.nno 

«-7 

Oct.    •'■■ 

1.8 

Nov.  1 

1.7 

Nov.  24         ;'.> 

VW 

i.oy.K.o 

1.S7 

Dec.     1       689 

300 

1.96 

Bremner 

Chlorosis 

Fc.     Dec.  15       750 

370 

4  .O70.onr> 

»7 

Oct.   > 

Steedman 

recovering 

Dec. 

5.SO 

Waxy.li-.-- 

Nov.  10  ;  lobo 

3,070,000 

"•9 

Nov.  24      663 

550 

1.2 

Dec.    1  '    757 

600 

1.26 

Ross 

Diabetes 

Dec.  15      6j7 

SCO 

1.2 

'5 

Nov.  24     1120 

730 

4,960,000 

DrL. 

mcllilus 

Dec.    1     1120 

875 

Sp.  gr.  1039 

1.2 

Nov.  10 

1600 

9" 

i                Nov.  14 

S;. 

4.S 

Dec     1 

ICl 

5 

J.  D. 

Dec.  15 

II.'> 

4  '1 

Dec     1  1  1 1  .■ 

D.  A. 

Pneumonia 

Dec  15  '  11.-. 

Jan. 

after  crisis 

Jan. 
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Urine  segregated. 

Index  of  left  kidnej-   .  .  .  i 

Index  of  right  kidney  .  .  3.7 

The  urine  in  this  case  was  measured  both  before  and  after 
the  injection  of  indigo-carmine,  and  it  was  found  that  the  blue 
colouration  of  the  urine  of  the  right  kidney  did  not  affect  the 
electrical  resistance. 

Ca.se  of  Dr  A.  Thomson .  Secretions  examined  b\'  Dr  A. 
C.  T.  Woodward. 

Surgical  case  of  tuberculous  kidnew  The  resistance  of  the 
blood  was  normal,  viz.,  900  ohms,  showing  that  the  salts  of  the 
blood  were  being  properly  eliminated. 

The  resistance  of  the  urine  (not  coloured  blue)  segregated 
from  the  left  diseased  kidney  amounted  to  550  ohms.  The 
urea  was  two  grains  per  ounce.  The  resistance  of  the  urine 
(coloured  blue)  segregated  from  the  right  healthier  kidney  was 
370.      Urea,  7.5  grains  per  ounce. 

The  haemo-renal  salt  index  of  the  diseased  kidney  was 

9^=1.6 

550 

The  ha-mo-renal  salt  index  of  the  healthier  kidney  was 
900 

370^ '-4 
This   is   not   a  very  satisfactory  index  :    it  shows  that  the 
healthier  kidney  is  not  very  efficient.      Operation  showed  that 
the    left    kidney    was    tuberculous.      When    this    kidney    was 
removed   the   patient   made  a  good   recovery. 
Case  of  Mr  Caird,  date  Dec.  22,  1906  : — 
Patient,  W.,  aged  'i^'j. 

Disease  of  right  kidney  ;   question  of  removal. 
The  resistance  of  the  blood  was  1060,  which  was  normal. 
The    resistance   of   the    urine    segregated    from    the    right 
diseased   kidney    (four    specimens    examined)  was    330    ohms. 
The  urea  was   five  grains  per  ounce.      Pus  cells  were  present. 
The  resistance  of  the  urine  segregated  from  the  left  healthy 
kidney    (four    specimens    examined)    was    235    ohms.      Urea, 
7.5  grains. 

The  haemo-renal  index  of  the  right  kidney  was 
1060 

=  3-2 

330 
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This  is  a  satisfactory  index,  and  it  shows  the  kidney  is 
capable  of  doing  useful    work. 

The  hitmo-renal  index  of  the  left  kidney  was 
1060 

This  IS  a  vL-ry  satisfactory  index  :  it  indicates  that  the 
kidney  is  very  efficient  ;  in  fact,  about  i  k  times  as  efficient  as 
the  right  kidney  ;  and  that,  therefore,  operation  on  this  account 
was  not  contra-indicated.  Oj>eration  showed  that  the  right 
kidney,  though  containing  good  kidney  substance,  yet  was  the 
seat  of  so  many  small  calculi  (practically  a  mass  of  sand  that 
removal  of  the  entire  kidnej'  was  necessary.  Since  the  opera- 
tion the  patient  has  done  verj'  well,  and  lias  now,  I  believe, 
gone  home. 

Case  of  .1/r  Cottcrill.  date  January   10,  1907  : — 

Patient,  J.  S.,  aged  24. 

Probable  disease  of  left  kidney  ;  question  of  removal. 

The  resistance  of  the  urine  segregated  from  right  healthy 
kidney  (four  specimens,  two  coloured  ind-carmine)  was  371 
ohms. 

The  resistance  of  the  urine  (one  s|xrcimen),  segregated  from 
the  left  kidney,  was  675. 

The  resistance  of  the  blood  was  960. 

The    ha;mo-renal   index   of    the    right    health)-  kidney  was 

960 

,:^     '■' 

This  is  below  the  normal,  and  it  indicates  that  the  kidney 
is  not  very  efficient. 

The   ha:mo-renal   index  of    the  left   diseased   kidney  was 
960 
675 

This  is  far  below  the  normal,  and  it  indicates  th.it  the  left 
kidney  is  very  inefficient. 

Operations  showed  that  the  left  kidney  contained  a  large 
amount  of  |)us.  The  patient  dicil  alx>ut  twenty-four  hours 
after  the  o|)eration. 

It  will  be  seen  from  the  table  that  the  renal  index  is  low 
in  anarmia  and  in  pernicious  an.rmia,  in  kidney  disease,  and  in 
diabetes  :  i.e.,  in  these  disea.scs  the  blood  is  a  good  conductor. 


1.4 
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and  the  urine  a  bad  conductor.  The  blood  may  even,  as  in 
the  case  of  Mair  and  Dalgleish,  be  a  better  conductor  than  the 
urine.  By  means  of  a  blood  count  the  proportion  of  the 
corpuscles  can  be  ascertained  and  allowed  for,  and  the  electrical 
resistance  will  then  depend  solely  upon  the  nature  and  amount 
of  salts  present.  A  low  haimo-renal  index  will  thus  mean  that 
the  blood  contains  too  great  a  proportion  of  salts,  and  the  urine 
too  small  a  proportion  :  viz.,  it  points  to  renal  inefficienc)-.  The 
kidney,  instead  of  withdrawing  salts  from  the  blood  and  secret- 
ing them  in  the  urine,  is  causing  them  to  be  retained  in  the 
blood.  In  view  of  these  facts,  the  kidney  function  in,  and  the 
treatment  of,  pernicious  anzemia  require  reconsideration. 

The  patient  Mackay  was  examined  four  times  in  six  weeks. 
It  will  be  noticed  that  the  resistance  of  the  blood  diminished, 
and  the  resistance  of  the  urine  increased,  so  that  the  renal  index 
fell  from  2.1  to  i.  The  patient's  condition  also  got  steadil}- 
worse  until  placed  upon  arsenic,  when  the  index  rose  to  1.7. 
The  case  of  waxy  disease  has  also  got  worse  :  the  index  has 
fallen  from  1.9  to  1.2,  and  blood  has  appeared  in  the  urine. 
The  patient  Baird  remained  in  statu  quo,  but  is  now  better  ; 
and  the  patient  Bremner's  index  has  risen  from  3.5  to  4.7, 
and  the  red  cells  are  normal  in  number. 

When  the  author  first  began  to  stud}-  the  hasmo-renal  salt 
index,  he  concluded  too  hastilj'  that  an  index  of  two  or  three 
whole  numbers  would  be  quite  indicative  of  good  health. 
Further  experience  has,  however,  shown  him  that  a  health}- 
index  is  more  frequently  larger  ;  it  may  be  of  three,  four,  five, 
or  even — as  in  the  case  of  Dr  L.,  a  healthy  young  physician — 
nine.  This,  however,  is  quite  exceptional.  The  author  now 
looks  upon  any  index  below  three  as  abnormal  and  suspicious, 
and  an  index  below  two  as  serious.  It  will  probably  be  found 
in  the  future  that  the  method  will  be  of  even  more  value  in 
surgical  affections  of  the  kidney  in  order  to  ascertain  the  renal 
capacity  before  deciding  whether  to  undertake  an  operation. 
The  author  has  not  had  sufficient  opportunities  of  comparing 
the  method  with  cryoscopy  to  permit  him  to  draw  any  con- 
clusions as  to  their  relative  value.  In  the  case  of  Mr  Cathcart, 
the  indications  of  both  methods  were  in  agreement,  but  he 
would  point  out,  at  any  rate,  that  this  is  a  much  more  rapid 
method  of  clinical  diagnosis  than  cryoscopy,  that  it  requires 
much    less    blood  (five   cubic   millimetres   only),  and   that   it   is 
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another  example  of  the  application  of  precise  scientific  measure- 
ment to  clinical  medicine  and  surger)'. 

2.    NOTES   ON   SOME  CASES  TREATED  BY 
BIERS  METHOD 

By  T.  Burn  MfRDocH,  MB.,  I".K  C.I'.,  Ed. 

The  practical  nature  of  the  following  short  note.*!  on  some 
cases  treated  by  Bier's  method  is  my  excuse  for  bringing  them 
before  the  Society,  as  they  afford  additional  proof  of  the  value 
of  Bier's  method  to  the  general  practitioner. 

The  first  case  is  that  of  a  lad  suflcring  from  an  injury  to 
his  shin,  the  result  of  a  knock  against  a  form,  receiveii  on  the 
I  8th  of  January  1906.  He  was  first  .seen  on  the  20th,  when 
he  complained  of  acute  throbbing  pain  over  the  centre  of  the 
tibia,  with  swelling  of  the  part.  A  superficial  grazed  wound 
was  present.  His  temperature  was  normal.  By  evening  his 
temperature  had  risen  to  102.2  ;  his  pulse  was  120,  and  pain 
was  acute. 

The  symptoms  so  resembled  those  indicative  of  an  acute 
ostitis,  or  quite  probably  an  acute  osteomyelitis,  that  I  thought 
an  operation  would  be  necessary  to  check  the  disease.  Mr 
Cathcart  saw  him  with  me  late  at  night,  and  suggested  apply- 
ing Bier's  bandage  and  postponing  ojx'ration.  This  was  done, 
and  the  temperature  steadily  fell,  becoming  normal  on  the  23rd, 
and  remaining  so  with  the  exception  of  one  slight  rise.  The 
pain  subsided  immediately  after  the  application  of  tiie  bandage, 
and  the  boy  sle|)t  fairly  well.  Slight  sub|x:rit»stcal  suppuration 
occurred,  but  no  operative  treatment  was  neccs.sary.  The  boy 
made  a  rapid  recovery,  re-entering  .school  in  about  a  month's 
time. 

The  second  case  is  that  of  a  lad  who  was  seen  first  on  30lh 
Maj'  at  4  o'clock  in  the  afternoon,  on  account  of  pain  and 
tenderness  in  the  lower  end  of  the  tibia.  The  tem|jeraturc  was 
then  100.2  By  9  r.M.  the  temperature  had  risen  to  103.5  > 
pulse  1  20,  and  the  pain  was  acute  and  throbbing.  The  pain 
was  localised  to  about  3  inches  of  the  lower  end  of  the  tibia. 
Dr  Carmichael,  my  assistant,  who  had  been  sent  for  to  sec 
the  ca.se  in  the  evening,  on  account  of  the  aggravation  of  the 
boy's  symptoms,   phoned   for  mc,  as  he  considcrc<l  it  one  of 
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acute  osteomyelitis,  and  after  examination  I  entirely  agreed 
with  him. 

As  we  both  thought  the  case  might  require  surgical 
interference,  Mr  Cathcart  was  asked  to  see  him.  He  con- 
curred in  the  diagnosis  of  acute  osteomyelitis,  but  thought 
Bier's  bandage  might  safely  be  tried.  This  was  done  with 
marked  relief  of  all  symptoms.  The  pulse  on  the  31st — 
the  day  after  the  application  of  the  bandage — ranged  from 
74-9S.  The  temperature  did  not  exceed  102.  On  ist  June 
the  pulse  did  not  exceed  90  nor  the  temperature  10 1.  By 
the  8th  the  temperature  and  pulse  were  normal,  both  having 
come  down  gradually.  On  21st  June  slight  periosteal  thicken- 
ing remained  at  the  lower  end  of  the  tibia,  with  very  slight 
pain  on  pressure.  The  boy  re-entered  school  about  five  vv'eeks 
from  the  commencement  of  his  illness. 

The  third  case — obstinate  ulcers  of  leg  (patient,  female  ; 
a  cook).  She  was  first  seen  in  the  summer  of  1905  for 
incipient  ulcers  of  the  leg.  These  ulcers  were  preceded  by 
nodular  swellings,  which  gradually  softened,  became  blue-red 
in  colour,  and  then  broke  down,  leaving  indolent  tubercular- 
looking  ulcers  with  callous  edges.  I  recognised  them  as  similar 
to  a  series  of  very  intractable  sores  I  had  twice  had  to  treat  in 
a  gentleman  with  a  marked  tubercular  history,  as  evidenced  by 
cicatrices  about  neck  and  axillje.  Thej'  occurred  both  on  his 
back  and  legs. 

In  the  case  of  this  gentleman  the  results  of  innumerable 
kinds  of  treatment,  including  some  suggested  by  a  consultant, 
pro\-ed  so  unsatisfactor}-  that  I  decided  at  once  to  send  the 
servant  in  question  to  Chalmers'  Hospital,  where  she  went  on 
August  8,  1905.  Many  kinds  of  dressings  were  applied  with- 
out benefit.  On  the  22nd  August  the  ulcer  was  excised,  or, 
I  rather  think,  two  of  them.  No  tubercle  bacilli  were  found. 
The  healing  process  was  not  satisfactory,  and  soon  broke  down, 
necessitating  scraping  on  6th  September. 

On  13th  November  the  patient  was  discharged  with  the 
ulcer  not  fully  healed,  and  an  unhealthy  tubercular-looking 
scab  was  present.  The  wounds  almost  immediately  opened 
up  again.  She  spent  a  short  time  in  Edinburgh,  but  through 
the  kindness  of  her  mistress  was  sent  to  Callander  for  about 
three  months,  during  December,  January  and  February.  The 
late  Dr  M'Laren,  to  whose  care   I    sent   her,  urging  the  import- 
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ance  of  rest  and  o[3en-air  treatment,  subsequently  informed  me 
that  she  had  had  an  attack  of  pleurisy,  from  which  she  recovered 
well.  She  returned  to  FIdinburgh  early  in  March,  with  an  ulcer 
about  the  size  of  half  a  crown  on  the  leg.  She  sought  hospital 
advice,  and  was  advised  to  have  another  operation,  but  would 
not  consent.  I  saw  her  on  March  "th.  and  employed  ordinarj* 
cleansing  dressings  to  the  wound,  making  her  rest  in  bed.  After 
a  few  days  Bier's  bandage  was  applied  with  the  most  beneficial 
result.  The  ulcer,  which  I  had  despaired  of  healing,  closed 
over  in,  to  me,  an  astonishing  manner  in  ten  days.  She  was 
able  to  go  to  Orkney  in  the  first  week  of  April.  1  heard 
from  her  only  the  other  day  that  the  ulcers  remained  soundly 
healed. 

I  have  had  several  cases  of  acute  osteomyelitis,  with 
symptoms  similar  to  those  described  in  Cases  i  and  2, 
operated  on  with  the  happiest  results,  but  the  period  of  time 
the  patients  took  to  convalesce,  and  that  elapsed  before  they 
could  return  to  work,  greatly  exceeded  that  in  the  cases 
described.  The  history  of  the  ulcer  case,  of  course,  speaks 
for  itself. 

3.  THE  COMPULSORY  NOTIKICATIO.N  OF  IMnHlSlS 

By  Ai.EX.  J.VMKS,  M.I).,  F.R.C.r.Ed.,  Ph)-sician,  Royal  Infirmar>', 
Edinburgh 

I  .\M  one  of  the  jjractitioners  of  medicine  in  Edinburgh  who 
believe  that  in  the  causation  of  phthisis,  infection  is  a  factor  of 
such  relatively  small  importance  that  the  compuIsor>'  notifica- 
tion of  this  disease  as  an  infectious  disease  is,  in  the  majority 
of  cases,  cjuite  unnecessar)'.  I  am,  further,  one  of  those  who 
hold  that  its  compulsory  notification  in  all  cases  would  Ix; 
mischievous,  as  diverting  attention  from  the  most  imixtrtant 
factors  in  its  causation,  and  would  be  harsh  and  cruel  to  the 
individual,  as  it  would  handicap  still  more  heavily  those  who 
arc  struggling  against  their  infirmity  to  earn  their  living  for  the 
years  which  they  have  to  live.  I  shall  not  here  attempt  to  put 
before  you  the  reasons  which  have  actuated  me  in  forming  this 
opinion.  I  shall  simply  consider  the  subject  of  notification  of 
phthisis  from  the  point  of  view  of  notification  itself. 

To  do  thi>  I  would,  first  of  all,  remind  you  of  what  is  the 
real    gist   in    the   argument   <>f  those  who   favour   compulsory 
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notification  of  phthisis.  This  is,  I  think,  that  t,'rantintj  that  the 
tubercle  germ  is  present  in  a  large  number  of  healthy  individuals, 
say  40  to  90  per  cent.,  and  granting  that  something  which 
lowers  the  general  nutrition  is  the  something  which  gives  this 
germ  its  power  to  produce  its  ravages,  yet  if  notification  be 
instituted  this  germ  will  in  time  be  stamped  out,  and  so,  how- 
ever lowered  the  general  nutrition  ma}'  be,  the  germ  of  phthisis 
will  not  be  there  to  make  things  worse. 

We  have  here  to  remember  that  we  already  have  data  upon 
which  we  can  form  an  opinion  as  to  our  powers  of  stamping  out 
germs.  We  have  had  notification  of  infectious  diseases  for  over 
20  years,  and  as  "the  proof  of  the  pudden  is  the  preein'  o't," 
we  have  only  to  compare  the  mortality  from  those  infectious 
diseases  for  periods  of  years  before  and  after  notification,  and 
in  this  way  form  an  idea  of  what  in  the  way  of  prevention 
notification  has  done. 

Through  the  kindness  of  Dr  Crawfurd  Dunlop  of  the 
Register  House,  I  have  to  show  you  charts  of  the  mortality 
from  typhoid,  diphtheria  and  croup,  scarlatina  and  measles,  for 
the  20  years  before  and  after  notification  has  been  instituted, 
and,  for  comparison,  I  have  also  obtained  from  him  a  chart  of 
the  phthisis  mortality  during  the  same  period.  I  have  obtained 
these  results  in  the  three  towns,  Edinburgh,  Dundee  and  Aber- 
deen ;  and  in  the  cases  of  typhoid,  croup  and  diphtheria,  scarlet 
fever  and  measles,  the  mark  shows  the  \-ear  at  which  notifica- 
tion was  instituted. 

Taking  first  the  phthisis  mortality,  we  can  see  that,  like  the 
general  mortality,  it  shows  in  all  cases  a  very  distinct  and 
marked  diminution  ;  and  we  have  no  hesitation  in  ascribing 
this  to  the  gradual  and  progressive  improvement  in  the  con- 
ditions of  life  of  the  people  in  these  three  towns. 

Taking  now  typhoid  fever,  we  see  also  gradual  improvement 
during  these  successive  fort)-  years,  but  not  so  marked  as  with 
phthisis.  Has  notification  intensified  this  improvement  ?  The 
chart  does  not  seem  to  bear  this  out. 

Take  next  diphtheria  and  croup.  These  two  are  grouped 
together  in  the  mortalitj-  statistics,  so  they  can  now  be  con- 
sidered together.  As  with  typhoid  fever,  they  show  gradual 
improvement  ;  but  again  it  is  difficult  to  detect  any  distinct 
improvement  during  the  notification  period. 

As   regards   scarlet  fever,  improvement   is  also  shown,  but 
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here  the  indications  are  that  notification  has  produced 
improvement. 

Lastly,  as  regards  measles,  it  is  obvious  that  after  notifica- 
tion and  efforts  to  stamp  the  disease  out  the  mortality  has  not 
only  not  diminished,  but  has  actually  increased. 

In  this  way  I  think  that  all  will  admit  that  notification  and 
efforts  to  stamp  out  the  germ  have  at  least  not  been  so  successful 
as  was  anticipated,  and  that  their  improvement  has  not  been  at 
least  more  marked  than  it  has  been  in  the  case  of  the  phthisis 
mortality  without  notification  at  all.  One  is  tempted  to  medi- 
tate over  how  this  is  so  ;  but  I  shall  say  a  little  more  about  this 
later  on.  Such  being  the  results  of  notification  and  of  efforts 
to  stamp  out  the  germ  in  diseases  which  are  admittedly  mainly 
due  to  the  entrance  into  the  body  of  germs,  what  now  is  to  be 
e.xpected  of  a  similar  notification  and  efforts  to  stamp  out  the 
germ  in  the  case  of  pulmonary  phthisis  ? 

I.  We  have  to  remember  that  there  are  differences  of 
opinion  as  regards  the  mode  of  entrance  of  the  tubercle  germ 
into  the  human  body.  Some,  like  Von  Behring,  believe  that 
the  germ  enters  mainly  in  infancy  with  the  milk  from  tuber- 
cular cows  ;  others,  like  Koch,  believe  that  bovine  tuberculosis 
cannot  affect  man,  and  that  the  disease  is  caused  mainly  by 
inhalation  of  particles  from  dry  tubercular  spit  suspended  in 
the  atmosphere.  It  is  evident  that,  according  to  the  first  view, 
notification  of  phthisical  patients  is  unnecessary  ;  according  to 
the  second,  tubercle  in  dairies  may  be  neglected. 

But  there  are  some  who  believe  that,  though  it  may  not  be 
said  that  the  tubercle  germ  can  arise  de  ttovo  in  unhealthy 
conditions,  yet  that,  as  the  result  of  unhealthy  conditions,  its 
virulence  may  be  something  de  novo. 

We  as  yet  have  very  little  real  knowledge  of  the  conditions 
of  life  of  organisms.  We  know  that  sometimes  they  are 
innocuous,  sometimes  they  are  virulent,  sometimes  they  are 
physiological.  I  am  not  going  to  dogmatise  on  this  subject, 
but  I  am  one  of  those  who  hold  that  the  conditions  of  life 
which  in  the  human  body  enable  the  tubercle  germ  to  produce 
its  ravages  are  precisely  those  which  enable  it  to  become 
virulent.  Some  fifteen  years  ago,  when  the  Town  Council  did 
us  the  honour  to  request  a  medical  opinion  on  the  subject  of 
tubercular  phthisis,  I  gave  the  following  as  my  opinion  : — 
"  You  may  kill  off  every  tubercular  cow,  you  may  banish  every 
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])hthisical  patient,  the  conditions  of  life  of  men  and  cows 
remaining  the  same,  you  will  have  tubercular  diseases  back 
again  in  six  months."  Subsequent  years  and  experience  have 
strengthened  me  in  this  view.  I  have  previously  referred  to 
the  fact  that  in  the  typhoid  fever  and  diphtheria  charts  the 
notification  and  isolation  of  twenty  years  seemed  to  have  had 
so  little  effect  in  the  way  of  benefit.  In  this  I  was,  I  confess, 
greatly  disappointed.  But  here  again  we  must,  I  believe, 
realise  how  little  we  know  as  to  the  life  conditions  of  organisms. 
We  must  admit  that  these  diseases  are.  to  a  much  less  extent 
than  we  thought,  the  result  of  virulent  germs  passing  from  one 
individual  to  another,  and  to  a  much  greater  extent  than  we 
thought,  the  result  of  germs  already  in  our  tissues  becoming 
virulent.  We  are  ignorant  of  the  causes  which  lead  to  typhoid 
and  diphtheria  organisms  becoming  virulent,  but  we  have  a 
good  idea  of  what  induces  this  dangerous  change  in  the  bacillus 
tuberculosis. 

II.  We  have  to  remember  that  there  are  differences 
between  the  phthisis  germ  and  the  germ  of  those  other  in- 
fectious diseases,  in  that  the  tubercle  germ  having  entered  the 
body  only  does  harm  when  the  individual  is  or  gets  into  a 
lowered  state  of  he.ilth.  The  individual,  therefore,  may  never 
suffer  from  phthisis  at  all  :  if  he  does,  his  illness  may  come  on 
at  times  and  places  when  and  where  there  are  no  tubercle 
germs  in  his  surroundings  at  all.  -As  far  as  directing  attention 
to  the  source  of  his  disease  is  concerned,  notification  ma\-  be 
useless  and  misle.iding. 

III.  We  have  to  remember  that  efforts  made  to  treat  pul- 
monary phthisis  by  efforts  directed  towards  combating  the  germ 
in  the  manner  in  which  such  truly  infectious  diseases  as  rabies, 
diphtheria,  and  tetanus  are  treated,  have  been  found  to  be  not 
only  useless,  but  disastrous.  Many  of  us  can  remember  the 
confident  and  high  hopes  which  were  vaunted  as  regards  the 
tuljerculin  treatment  of  Koch.  It  seems  to  me  that  the  .same 
type  of  mind  which  predicted  triumphant  success  in  the  case 
of  this  treatment  directed  to  the  germ,  is  to  be  discerned  in 
those  who  now  as  confidently  predict  the  benefits  to  be  obtained 
from  notification  and  efforts  to  stamp  it  out,  \\"c  know  what 
were  the  results  of  those  confident  predictions  of  fifteen  years 
ago.  We  know  that  the  profession,  and,  it  may  be  said, 
humanity  itself,  l>ecamc  hysterical  over  this  treatment.       There 
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were  people  who  would  have  given  all  they  possessed  for  a  few 
drops  of  this  fluid.  We  know  that  the  effects  were  disastrous. 
This  tuberculin  is  now  known  as  the  "  dangerous  tuberculin," 
and  we  know  that  its  use  now  in  the  method  advocated  then, 
only  some  fifteen  short  years  ago,  would  render  its  employer 
liable  to  be  arraigned  for  manslaughter. 

For  the  sake,  then,  of  suffering  humanit}-,  and  for  the 
credit  of  our  profession,  let  us  be  cautious  in  the  advice  we 
give.  We  hear  it  stated  that  the  profession  is  unanimous  for 
notification.      I  say  this  is  simply  not  true. 

We  all  admit  that  notification  and  what  it  entails  has 
advantages.  We  must  also  acknowledge  that  it  has  weaknesses 
and  disadvantages.  Let  us  try  to  balance  these  properly 
together.  If  we  do,  I  think  we  will  agree  in  advising  the 
community  that  compulsory  notification  of  pulmonary  phthisis 
is  necessary,  just  as  it  is  or  should  be  in  ringworm  or  favus,  in 
scabies  or  syphilis,  in  all  cases  where  the  patient's  circumstances 
and  surroundings  form  a  menace  to  the  public  health.  We 
shall  state  honestly  that  there  is  now  much  about  organisms 
which  we  have  yet  to  learn,  but  that,  though  in  phthisis  we 
cannot  expect  from  this  modified  notification  and  what  it  entails 
the  same  benefits  as  we  expect  in  diphtheria  or  scarlatina,  in 
typhus  or  typhoid  or  small-pox,  yet  that  we  can  hope  for  a 
better  result  than  what  seems  to  have  followed  notification  in 
measles. 

We  shall  not  fail  to  state  also  that,  as  the  chart  of  forty 
years'  mortality  from  phthisis  shows,  unsparing  efforts  to 
improve  the  conditions  of  life  of  the  people,  at  home  and  at 
work,  will  be  certain  at  one  and  the  same  time  to  increase  the 
resistance  power  of  the  individual  against  the  germ,  and  to 
destroy  the  virulence  of  the  germ  itself 
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Dr  J.  O.  Affleck,  President,  in  the  Chair 

I.  Election  of  Members 

Alfred  Nolan  Fell,  M.D.,  M.R.C.F.Ed.,  25   Gilmore  Place; 
R.    W.   Johnstone,    M.D.,   M.R.C.F.Ed.,  F.R.C.S.Ed.,    13    Tor- 
phichen    Street  ;    and    J.    H.    Douglas    Webster,    M.B.,    Ch.B., 
G 
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20  Newington  Road,  were  elected  Ordinary  Members  of  the 
Society. 

II.  Okkiixal  Communications 

I.  THE  TRK.ATMENT  OF  SOME   DISEASES  COM 
MONLV   REG.ARUEU   AS  OF  GOLTV  ORIGIN 

Uy  Dr  Chalmers  Watson,  F.R.C.P.Ed. 

The  paper  was  ba.sed  on  a  series  of  over  1  50  cases  met  witli 
in  private  practice,  in  which  the  symptoms  were  of  a  nature 
usually  regarded  as  "  gouty."  The  conditions  dealt  with 
included  migraine,  "  rheumatic "  pains,  recurring  catarrh  of 
a  mucous  membrane,  and  other  vague  and  ill-defined  symptoms 
often  encountered  after  middle  life.  While  admitting  that  the 
terms  "  gouty  "  and  "  goutiness  "  were  unsatisfactory,  the  author 
refrained  from  defining  the  words  "gouty  origin."  It  sufficed 
to  say  that  the  cases  considered  by  him  belonged  to  a  t\|K- 
which  was,  as  a  rule,  by  common  consent  of  patients,  practi- 
tioners, and  consultants  alike,  regarded  as  of  gouty  origin. 
Illustrative  cases  were  cited,  and  in  discussing  the  treatment 
consideration  was  given  to  the  probable  e.xplanation  of  the 
value  of  (!)  a  restriction  in  the  amount  of  animal  food;  (2) 
measures  directed  to  increase  the  functional  activity  of  the 
liver,  kidney,  and  skin  ;  and  (3)  small  doses  of  thyroid  gland 
extract  in  cases  not  readily  amenable  to  other  forms  of 
treatment  Dr  Chalmers  Watson  |)ointed  out  that  the  benefit 
which  he  had  observed  to  result  apparently  from  the  use  of 
thyroid  extract  used  as  a  supplementarj'  measure  in  trouble- 
some cases,  lent  some  sup|Kirt  to  his  view  that  the  good 
effects  obtained  by  merely  restricting  the  amount  of  animal 
proteid  food  in  many  cases  were  due  to  the  favourable  influence 
of  such  a  diet  i>n  the  thyroid  gland.  Particular  attention  was 
directed  to  the  function  of  the  thyroid  gland  in  neutralising 
toxic  substances  resulting  from  faulty  digestion  and  assimila- 
tion of  fi«>d  stuffs.  Reference  was  made  to  the  author's 
researches,  which  showed  that  different  diets  induced,  as  a 
rule,  different  states  of  activity  of  the  thyroid  gland,  the 
histological  ap|x:aranccs  clearly  indicating  that  this  gland  was 
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intimately  concerned  with  the  metaboHsm  of  a  highly  nitro- 
genous diet,  such  as  meat,  and  also  a  diet  containing  excess 
of  carbo-hydrates,  such  as  bread.  The  fact  that  some  cases 
of  the  kind  under  consideration  were  occasionally  treated  very 
successfully  by  means  of  an  excessive  meat  diet  (Salisbury 
diet)  did  not  negative  the  author's  view.  In  such  cases  it 
was  reasonable  to  suppose  that  the  degree  of  rest  given  to 
the  thyroid  gland  (and  other  glands)  by  cutting  off  the 
carbo-hydrates  in  the  food,  might  enable  the  thyroid  to 
regain  its  nutritive  equilibrium.  The  author  proceeded  to 
compare  the  two  diathetic  conditions,  gout  and  tuberculosis. 
Some  antagonism  between  the  two  conditions  had  long  been 
recognised,  and  was  supported  by  the  relative  infrequency  of 
tuberculosis  in  carnivorous  animals.  The  former  was,  in 
general,  a  disease  of  well-grown,  vigorous  subjects,  and  in 
its  treatment  a  restriction  in  the  amount  of  animal  proteid 
was  of  special  value  ;  the  latter  was,  in  general,  a  disease  of 
less  developed  and  less  robust  subjects,  and  in  its  treatment 
special  value  attached  to  the  use  of  a  great  excess  of  animal 
food  (zomotherapy).  In  a  paper  read  before  the  Royal  Medical 
and  Chirurgical  Society  in  1904,  the  author  submitted  data 
obtained  from  an  experimental  investigation  on  gout  in  fowls, 
which  suggested  to  him  that  the  thyroid  gland  was  more 
intimately  concerned  in  both  diseases  than  was  at  present 
believed.  These  data,  coupled  with  his  clinical  observations, 
had  led  him  to  believe  that  the  subjects  of  inherited  or  acquired 
gout  had  acquired  from  their  environment — which  included 
diet — a  type  of  thyroid  gland  which  was  abnormally  active 
and  which  worked,  so  to  speak,  at  high  pressure ;  whereas 
subjects  predisposed  to  tuberculosis  had  an  inactive  thyroid 
glandular  system.  Reference  was  made  to  a  recent  paper  by 
Lorand,  in  which  that  author  suggested  that  thyroid  inadequacy 
was  a  factor  in  tuberculosis.  Some  scientific  evidence  in  favour 
of  the  author's  views  was  submitted  in  the  form  of  a  lantern 
demonstration  of  the  effects  of  a  meat  diet  in  normal  and  in 
tuberculous  fowls  and  also  in  rats.  Attention  was  also  directed 
to  the  modifications  in  the  structure  of  the  kidney,  bone  marrow, 
and  osseous  system  in  the  offspring  of  meat-fed  rats.  Thereafter 
it  was  shown  that  similar  modifications  in  the  structure  and 
function  were  present  in  the  human  subject,  this  being  demon- 
strated by  sections  of  the  thyroid  gland  and  osseous  system  of 
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an    infant    aged     i6    months,    whose    mother — a    tuberculous 
subject — had   been   fed   for  a   prolonged   jjeriod   prior  to,  and 
during    gestation,   on    an    excessive    meat    diet,    in    which    the 
clinical   picture  during   life    indicated   to  the  author   that  the 
symptoms    which   were  otherwise   obscure,   were    the    result  of 
exhausted   functional    activity   of  certain    organs,  notably   the 
bone  marrow  and  thyroid  gland,  his  diagnosis  being  confirmed 
by  post-mortem  examination.      Reference  was  made  to  clinical 
facts,  personally  observed,  which  suggested  that  the  diathesis  of 
a  tuberculous  child  could  be  favourablj-  modifietl   in   the  course 
of  a  few  years  by  a  diet  containing  an  excess  of  animal  proteid 
food.      In  two  children  under  three  years  of  age,  in  good  circum- 
stances, both  weakly,  an.emic,  and  typically  tuberculous-looking 
subjects  with  very  pronounced   famih-  history  of  tuberculosis, 
the  administration  of  a  liberal   diet  of  milk,  cream,  eggs,  fish, 
bread,   vegetables,  and    fruit,   with   the  addition    of  quarter  of 
a  pound  of  raw  meat  juice  daily  for  over  two  years,  effected 
a  radical  change  in  the  general   apjicarance  and  conformation 
of  the  children.     They  became  strong,  vigorous  subjects,  with 
well-developed  muscles  and  high-colour  index  of  blood.      .After 
a  little  over   two   years'  treatment,   one   of  the   children  was 
brought  to  the  writer,  with  the  complaint  that  of  late  so-called 
bilious  attacks   had    develo|x;d,   and   also  that   the  child   com- 
plained of  tender  feet,  these  being  symptoins  that  were  sixicially 
frequent  in  the  children  of  gouty  parentage.       The  treatment  of 
gout  and  so-called  goutiness  should  be  jjrophylactic  and  begun  in 
early  life.     The  author  concluded  with  some  |)ractical  obscr\'a- 
tions  on  the  amount  of  animal   proteid   food   which  should  be 
given    to    children.       The    following    recommendations    were 
made:  (i)  in  the  offspring  of  gouty  subjects  the  amount  of 
meat  given  should  be  small,  and   little  or  no  red  meat  must 
be  given  under  six  years  of  age  ;  (2)  in  the  children  of  tuber- 
culous   subjects,    the    diet    should,    from    the    earliest    ])criods, 
include    a  liberal    supply    of   red    meat,   in    appropriate    form  ; 
(3)  in  ca.se  of  mixed  diathesis,  each  case  had  to  be  treated  on 
its  merits  ;  and  (4 )  as  the  neurilic  pains  often   seen   in   tulxrr- 
culosis  might  have  a  striking  resemblance  to  those  seen  in  the 
arthritic  diathesis,  s|x:cial  care  must  l)c  taken  in   the  diagnosis 
bcft)re  reducing  the  amount  of  meat  in  the  diet. 
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2.  NOTE  ON  TWO  FATAL  CASES  OF  ACUTE 
MENINGO-COCCAL  CEREBRO-SPINAL  MENIN- 
GITIS IN  YOUNG  CHILDREN,  WITH  PATHO- 
LOGICAL REPORT   ON   ONE   OF  THEM 

By  John  Thomson,  M.D.,  F.R. C.P.Ed.,  Physician,  and  Stu.^rt  M'Donald, 
M.B.,  F.R. C.P.Ed.,  Pathologist  to  the  Royal  Hospital  for  Sick  Children 

The  cases  of  non-tuberculous  meningitis  which  we  have  been 
accustomed  to  meet  with  in  the  Children's  Hospital  may  be 
divided  into  3  groups. 

Firstly,  There  are  occasional  cases  of  pyaemic  infection, 
secondary  to  disease  in  the  bones  or  elsewhere.  In  these 
meningitis  is  set  up  by  the  presence  of  a  streptococcus  or 
staphylococcus,  or  b}"  bacillus  coli,  or  some  other  pyogenic 
organism. 

Secondly,  There  are,  every  year,  several  cases  of  acute 
pneumococcus  meningitis.  These  are  often  secondary  to 
pneumonia  or  pleuris}',  but  sometimes  no  primary  lesion  of 
this  sort  is  to  be  found. 

Thirdly,  The  large  majority  of  our  cases  belong  to  the 
class  of  chronic  or  sub-acute  posterior  basic  meningitis.  These, 
which  occur  mostly  in  young  babies,  run  a  course  varying  in 
duration  from  3  weeks  to  about  3  months  in  the  fatal  cases. 
They  are  due,  as  Dr  G.  F.  Still  showed  in  1898,  to  a  special 
diplococcus,  and  this  organism  is  now  believed  by  most  authori- 
ties to  be  practically  identical  with  the  meningo-coccus  of 
Weichselbaum,  which  is  regarded  as  the  chief,  if  not  the  only, 
cause  of  acute  epidemic  cerebro-spinal  meningitis. 

Within  the  last  few  months,  and  especially  within  the  last 
week  or  two,  we  have,  for  the  first  time  in  our  experience, 
been  meeting  with  a  fourth  group  of  cases.  In  these  there 
are  symptoms  of  acute  cerebro-spinal  meningitis  ;  and  the 
spinal  fluid,  when  withdrawn  by  lumbar  puncture,  contains 
typical  meningo-cocci,  usually  in  large  numbers,  both  free  and 
within   the  cells. 

While  none  of  the  clinical  features  observed  in  these  cases 
can  be  said  to  be  essentially  different  in  nature  from  those  of 
the  ordinary  posterior  basic  form,  they  are  far  more  acute  and 
intense  in  degree,  as  if  they  arose  from  a  much  more  virulent 
type    of  organism.       For    instance,    the    general    constitutional 
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disturbance  is  much  greater  in  every  way,  the  spinal  fluid  is 
often  so  turbid  as  to  look  like  pus,  the  duration  ol'  the  illness 
is  measured  by  days  instead  of  by  weeks,  and  the  average  age 
of  the  patients  is  much  greater. 

As  these  cases  are  new  to  us,  and  in  view  of  the  fact  that 
epidemics  of  similar  cases  are  reported  as  present  in  other 
towns,  we  have  thought  it  right  to  bring  the  subject  before  the 
Society,  by  reading  short  notes  of  two  of  the  most  acute  cases 
we  have  seen. 

Case    I . 

William  C,  a.t.  3  A  years,  living  in  the  West  Tort,  was 
admitted  to  the  Children's  Hospital  on  the  forenoon  of  October 
6,  1906,  on  the  recommendation  of  Dr  John  M'Laren. 

The  complaints  were  vomiting,  feverishness,  and  diflficulty 
in  breathing  ;  these  had  lasted  for  2  days.  The  patient  was 
the  eighth  child  in  a  family  of  10,  and,  with  the  e.vception  of 
rickets,  had  always  been  a  very  healthy  child. 

Present  Illness. — On  4th  October  he  was  in  his  usual 
health,  and  was  playing  on  the  street  most  of  the  day,  and  he 
got  ver)'  wet.  When  he  came  home  in  the  late  aftern<M)n  he 
complained  of  not  feeling  well,  was  put  to  bed,  and  fell  asleep. 
At  6.30  P.M.  he  wakened  and  was  sick,  and  he  continued 
vomiting  everything  that  was  given  him  after  that  until 
admission.  He  was  very  thirsty  and  feverish,  seemed  to  have 
some  difficult}'  in  breathing,  and  had  a  slight  cough.  That 
night  he  was  very  restless,  and  slept  little.  On  the  following 
day  (5th)  he  complained  of  headciche,  and  towartls  evening  fell 
into  a  state  of  stupor. 

On  Admission. — On  6th  October  the  child,  who  was  a  big, 
well-nourished  boy,  was  found  to  be  consitlcrably  collapsed  and 
unconscious.  He  lay  on  his  side  with  his  limbs  flexed,  paying 
no  attention  to  his  surroundings  if  left  alone.  When  touched 
or  disturlxjd  in  any  way  he  resented  it  very  much  and  screamed 
loudly.  There  was  no  her[x;s,  no  purjiuric  s|K)ts,  with  the 
exception  of  a  slight  bruise  on  the  left  side  of  the  forehead, 
and  no  other  eruption.  The  pulse  was  1  52,  small,  regular,  and 
of  low  tension.  The  respirations  were  52  |Kr  minute,  anfl  the 
temjjerature  102  .  The  alxlominal  wall  was  retracted,  but 
there  was  no  tenderness  or  resistance.  The  liver  and  spleen 
were  not  enlarged.      The  neck  was  rigid  and  slightly  retracted. 


BY    DR    JOHN    THOMSON    AND    MR    STUART    M'DONALD      I03 

the  back  also  was  stiff,  but  there  was  no  opisthotonos.  The 
superficial  reflexes  were  normal  ;  the  plantar  gave  a  reflexor 
response.  Both  knee-jerks  were  absent.  Kernig's  sign  was 
well  marked.  The  pupils  were  equal  in  size,  and  re-acted  to 
light.  There  was  no  strabismus  or  nystagmus,  and  no  para- 
lysis. The  tache  cerebrale  was  well  marked.  The  heart  and 
lungs  were  normal.      No  urine  was  obtained  for  examination. 

Shortly  after  admission  lumbar  puncture  was  performed, 
and  about  ovi  of  very  turbid  fluid  escaped  under  considerable 
tension.  Films  prepared  from  this  fluid  showed  many  cells, 
mostly  polymorphs,  and  very  numerous  diplococci,  most  of 
which  were  outside,  but  many  inside,  the  cells.  The  diplococci 
had  the  appearance  and  characters  of  the  meningo-coccus  ; 
they  were  decolorised  by  Gram's  method.  A  cultivation  was 
attempted,  but  was  unsuccessful. 

The  child  remained  in  the  same  stuporous  condition,  got 
rapidly  weaker,  and  died  about  midnight  (6th  October). 

Permission  for  a  post-mortem  examination  was  refused. 

Case   2 . 

Elizabeth  K.,  ?et.  2-r-  years,  was  sent  into  the  Children's 
Hospital  by  Dr  George  Thyne  at  i  i  P.M.  on  January  22, 
1907. 

She  had  been  ill  then  for  2h  days,  and  the  complaints  were 
fever,  heavy  breathing,  a  slight  cough,  severe  vomiting  and  one 
convulsive  fit. 

The  patient  was  the  sixth  child  in  a  famih'  of  7,  i  of 
whom  had  died  in  infancy  of  pneumonia  ;  the  rest  were  healthy, 
as  were  the  parents.  They  lived  in  a  top  flat  in  the  Pilrig 
district,  and  the  patient  was  very  seldom  taken  out  of  doors. 
She  had  been  a  fairly  healthy  child  on  the  whole.  She  had 
measles  at  16  months,  and  chicken-pox  3  weeks  before  ad- 
mission. For  5  months  she  had  suffered  from  thread-worms, 
and  had  a  habit  of  constantly  picking  her  nose. 

Present  Illness. — On  the  forenoon  of  Sunday,  20th  January, 
the  child  seemed  quite  well,  and  was  running  about  and  playing 
as  usual  till  dinner-time.  After  dinner,  however  (about 
I  o'clock),  she  seemed  drowsy,  and  was  put  to  bed.  She  slept 
for  2  hours,  and  waked  very  cross,  and  vomited,  but  complained 
of  no  pain.      The  vomiting  went  on  for  about  an  hour,  and  was 
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accompanied   by  severe  retching.      After  that  she  just  seemed 
hot  and  listless. 

During  the  night  <>f  the  20lh  she  was  very  restless,  moan- 
ing and  working  with  her  hands,  and  she  retched  a  good  deal. 
On  the  f(jllowing  morning  (21st)  the  vomiting  began  again, 
and  lasted  all  through  the  day.  Between  i  1  .\.M.  and  noon 
she  had  a  convulsion,  which  lasted  for  10  minutes.  She  had 
no  fit  after  that.  The  bowels  moved  on  the  morning  of  the 
2  1st,  and  n<:>t  after. 

On  the  morning  of  the  2  3nd  the  child  wa.s  in  a  similar 
condition,  but  was  thought  a  little  better.  During  the  fore- 
noon, however,  the  neck  was  noticed  to  be  stiff,  and  later  the 
head  became  distinctly  retracted.  The  child  did  not  seem 
feverish,  but  she  became  incrcasingl_\'  drowsy.  She  sometimes 
squinted,  and  constantly  kept  touching  her  mouth  and  throat 
with  her  hands. 

On  Admission  at  i  1  P.M.  on  22nd  January,  she  was  found 
to  be  a  well-develo|3cd  and  well-nourisheil  child.  The  c\es 
were  sunken  and  the  lips  somewhat  cyanosed.  The  ex- 
tremities were  cold  and  bluish.  No  purpuric,  herpetic  or  other 
rash  was  present.  The  child  was  verj'  drowsy,  and  lay  on  her 
right  side  with  her  head  retracted.  She  seemed  tender  on 
movement,  however,  and  resisted  vigorously  any  attempt  to 
turn  her  on  to  her  back  or  left  side. 

The  pulse  was  140,  soft  and  irregular  ;  the  respirations  32  ; 
and  the  temperature  98.2  .  There  was  some  enlargement  of 
the  lymphatic  glands  at  the  angle  of  the  jaw  on  both  sides. 
The  tongue  was  thickly  coated,  and  the  buccal  and  pharyngeal 
mucous  membranes  were  in  a  state  of  catarrh,  with  copious 
muco-purulent  secretion.  A  s|x:cimen  of  secretion  from  the 
throat,  examined  in  the  l-aborator\-  of  the  Royal  College  of 
Physicians,  showed  staphylococci  only.  The  abdomen  was 
not  distinctly  retracted.  The  liver  dulncss  reached  3  finger- 
breadths  below  the  c<istal  margin.  The  spleen  was  not 
enlarged.  The  heart  and  lung  snunds  were  normal.  No 
S|}ecimen  of  urine  could  be  obtained. 

There  was  marked  episthotonos  and  hcad-rctraction.  The 
superficial  reflexes,  including  the  plantar  response,  were 
normal.  The  knee  jerks  and  achilles  jerks  were  normal. 
Kernig's  sign  was  not  present.  The  pupils  were  equal,  of 
medium   size    ami   reacted  to  light.      The   left   conjunctiva   was 
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injected.      The   patient   seemed   conscious,  though   drowsy,  and 
ver)'  miserable. 

After  admission  the  throat  was  cleaned  and  boro-gljxeride 
applied.  Milk  was  given  at  regular  intervals,  and  vomiting 
recurred  several  times.  The  child  became  increasingly  restless 
and  unhappy,  tossing  herself  about  the  bed.  The  head  was 
more  and  more  retracted,  and  the  trunk  remained  ver\'  stiff. 
The  limbs,  however,  showed  no  rigidity. 

Lumbar  puncture  was  performed  at  3.30  A.M.  (23rd),  and 
about  3  c.c.  of  turbid  yellow  fluid  escaped  at  the  rate  of  about 
I  drop  every  second  and  a  half  The  temperature  at  this  time 
was  97°  F.  After  the  lumbar  puncture  the  child  became 
quieter,  and  the  head-retraction  almost  entirely  passed  off.  At 
5.30  and  again  at  8.30  A.M.  she  had  attacks  of  breathlessness. 
The  temperature  rose  to  99.2,  which  was  the  highest  observed 
while  she  was  in  the  hospital. 

In  the  course  of  the  morning  the  child  got  steadily  worse. 
The  restlessness  was  very  distressing,  and  the  head-retraction 
and  rigidity  were  more  marked.  The  limbs  showed  no  rigidity. 
The  pulse  was  regular  and  very  rapid  (160- 1  80)  :  the  respira- 
tions between  50  and  60.  There  was  no  eruption.  At  12.30 
P.M.  lumbar  puncture  was  done  again,  and  10  c.c.  of  turbid 
purulent-looking  fluid  removed.  This  time  very  little  relief  of 
symptoms  followed.  The  temperature  fell  to  98.8°.  Moist 
sounds  were  audible  at  both  bases,  but  there  were  no  signs 
of  consolidation.  There  was  a  good  deal  of  retching  and 
vomiting. 

On  microscopical  examination  the  cerebro-spinal  fluid  was 
found  to  contain  mainly  polymorpho-nuclear  cells  and  numerous 
diplococci,  corresponding  in  appearance  to  meningococci.  Many 
of  these  were  inside  the  cells. 

The  blood  was  examined  by  Dr  Fourie,  the  house- 
physician,  on  the  afternoon  of  23d  January,  with  the  following 
result  : — 

Haemoglobin     =     82%. 
Erythrocytes    =     5,450,000. 
Leucocytes       =     19,000. 

The  erythrocj'tes  appeared  normal,  and  there  were  no 
nucleated  red  cells.  Over  70  per  cent,  of  the  leucocytes  were 
polymorphs. 
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Immature  polymorphs  and  a  few  typical  myelocytes  were 
also  found.      Xo  eosinophiles  were  present. 

In  the  evening  the  condition  was  not  much  changed.  The 
child  was  still  restless,  and  resented  interference.  The  pulse 
and  respiration  continued  very  rapid,  and  became  steadily 
weaker.  The  temperature  was  97.8'.  The  reflexes  remained 
as  before. 

Shortly  after  i  i  i.M.  cijd  Januar)*)  the  patient  died  rather 
suddenly. 

PATiioLociicAL    Report 

By  Dr  Stuart  M'Do.salu 

Sectio.     Friday,  January  25,  1907. 

Permission  for  a  post-mortem  examination  was  not  obtainetl 
till  the  25th,  36  hours  after  death. 

Body  fairly  well  nourished  ;  rigor  mortis  general  ;  |X)st- 
mortein  lividit\-  marked  ;  no  cutaneous  h;umorrhagcs. 

Thorax. — Thymus  not  enlarged ;  there  is  a  slight  excess  of 
clear  serous  fluid  in  the  pericardial  sac  and  in  both  plcunt. 

Heart. —  No  pericarditis:  two  minute  petechia;  are  present 
towards  base  of  the  left  ventricle  posteriorly  ;  there  is  no  endo- 
carditis ;  the  myocardium  is  soft,  pale,  and  flabby  ;  there  is 
evidently  an  extreme  degree  of  cloudy  swelling  ;  the  right 
auricle  and  ventricle  are  slightly  dilated. 

Lungs. — There  is  some  chronic  pleurisy  over  the  left  upper 
lobe  posteriorly  ;  there  is  no  acute  pleurisy  on  either  side,  and 
no  pleural  pctechi.e.  Both  lungs  are  acutely  congested  and 
cedematous ;  there  arc  patches  of  lobular  collapse  and  emphysema 
in  both  lungs,  but  there  is  no  distinct  pneumonic  consolidation  ; 
there  is  no  evidence  <>f  tuberculosis.  The  larger  bronchi  are 
congested  ;  the  bronchial  glands  show  no  enlargement. 

AnnoMEN — Spleen. — Slightly  enlarged  and  somewhat  soft; 
the  pulp  is  pale,  but  shows  some  small  hy]x:ra.'mic  or  harmor- 
rhagic  areas  ;  the  malpighian  bodies  are  pale  and  prominent. 

Liver. —  Enlarged,  flabby  and  pale,  with  slight  yellow  tint 
in  the  pallor ;  the  tissue  is  very  friable  ;  there  is  evidently 
cloudy  swelling,  with  some  fatty  change. 

Kidneys. — Both  are  slightly  swollen,  soft  and  flabby  ;  on 
section  there  is  a  uniform  pinkish  i>allor,  with  some  s|>ccial 
swelling  of  the  intcr-jn  ramidal  cortex.      There  is  evidently  an 
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advanced  condition  of  cloudy  swelling  ;  the  stomach,  intestines, 
mesenteric  glands  and  other  abdominal  viscera  show  no  special 
change. 

The  hofie  niarrozv  of  ribs  shows  some  increase  in  amount, 
and  is  red  and  lymphoid  in  appearance. 

Brain. —  On  removing  skull  cap  and  dura  there  is  seen  a 
widespread  acute  leptomeningitis;  the  convolutions  are 
flattened  ;  the  superficial  vessels  are  unduly  full  ;  there  are 
some  minute  extravasations  over  convolutions  on  both  sides. 
On  removing  the  brain  there  is  found  some  basal  exudate  as  well, 
on  under  surface  of  pons  and  medulla,  and  forwards  to  optic 
chiasma  ;  the  exudate  is  quite  as  marked,  however,  over  the 
sides  and  vertex  of  brain.  There  is  no  special  localisation  of 
the  exudate  over  cribriform  plate  or  temporal  bones.  The 
exudate  is  yellow  in  colour,  and  is  seen  well  in  sulci  all  over 
brain.  On  removing  the  brain  there  is  an  escape  of  about  i^ 
oz.  of  thin,  water)',  but  very  turbid  cerebro-spinal  fluid,  with 
slight  reddish-brown  tint,  from  the  ventricles  and  spinal  canal. 
(The  brain  was  not  cut  into,  but  kept  entire.) 

Cord. — On  the  outer  surface  of  the  spinal  dura  there  is 
marked  hyperjemia,  and  some  granular-looking  exudate,  seen 
best  in  low  dorsal  and  lumbar  regions.  On  slitting  up  the 
dura  there  is  found  a  diffuse  leptomeningitis  similar  to  that 
over  the  brain.  The  exudate  is  yellow,  and  is  somewhat  un- 
equally distributed,  being  rather  more  marked  over  the  cervical 
and  lumbar  enlargements  ;  the  roots  of  the  cauda  are  matted 
with  somewhat  gelatinous,  more  fibrinous-looking  lymph. 

On  opening  the  middle  ears  on  both  sides  there  is  thick 
gelatinous-looking  fluid  present,  but  no  distinct  pus.  Films 
from  the  exudate  over  brain  and  cord  showed  an  excess  of 
polymorpho-nuclear  leucocytes.  Many  typical  meningococci 
are  present,  some  intra-cellular,  but  many  free.  These  are 
definitely  Gram  negative.  (As  the  patient  had  been  dead  t^S 
hours,  no  cultures  were  made,  and  reliance  was  placed  on  the 
bacteriology  of  the  fluid  removed  b_\-  lumbar  puncture  during 
life.) 

Bacteriology. — Examination  of  second  specimen  of  fluid 
removed  by  lumbar  puncture  \o\  hours  before  death. 

About  10  c.c.  of  very  turbid  fluid  was  obtained,  with 
distinct  brownish  tint ;  after  some  time  a  distinct  coagulum 
formed.      Films  showed  a  great  preponderance  of  polymorpho- 
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nuclear  leucocytes  ;  the  organisms  were  very  numerous.  The 
organisms  had  the  topical  apjjearance  of  meningococci  ;  some 
were  intra-cellular ;  in  some  cells  more  than  twenty  organisms 
were  present,  but  most  were  free  between  the  cells.  Practically 
all  were  arranged  in  pairs  ;  a  few  were  slightly  elongated,  but 
the  great  majority  were  distinctly  flattened  on  their  opposed 
surfaces.  A  special  feature  was  the  large  number  of  degenerat- 
ing involution  forms.  The  variation  in  size  was  ven,-  striking, 
as  was  also  the  varying  intensity  with  which  the  organisms 
were  stained.  Many  large,  swollen,  pale  coccal  forms  were 
observed  ;  some  were  oval  or  oblong,  with  marked  staining  at 
the  ends,  giving  the  ai)pearance  of  bi-polar  staining  in  a  short 
plump  bacillus.  In  some  only  the  rim  of  the  organism  was 
stained,  and  in  others  the  staining  was  concentrated  atone  side, 
giving  a  sort  of  signet  ring  apf>earance. 

The  organisms  were  definitely  Gram  negative. 

Cultivations  were  made  on  ordinary  agar  media,  and  incu- 
bated at  body  temperature. 

No  growth  was  apparent  in  24  hours  ;  after  48  hours, 
however,  numerous  colonies  api>eared  in  all  the  inoculated 
tubes.  In  one  of  the  tubes  a  few  colonies  devcloiK-d  appa- 
rently from  aerial  contamination,  but  in  all  the  tubes  nume- 
rous colonies  of  meningococci  ap|)eared.  These  latter  varied 
somewhat  in  size  and  appearance.  Some  were  very  minute, 
clear  and  transparent,  rather  suggesting  pncumococcus. 
Though  these  did  not  increase  much  in  size,  they  became 
greyish,  granular  and  more  opaque  in  3  or  4  days.  Other 
colonies  were  larger  from  the  first,  being  flattened,  grey  and  semi- 
op.-itjue,  and  reaching  a  size  of  fully  A  in  4  or  5  days.  Films 
from  these  two  types  of  colonies  showed  the  same  organism,  and 
subcultures  from  the  larger  colonics  gave  a  copious  growth  in 
24  hours  of  colonies  undistinguishable  from  the  smaller  ones. 
The  behaviour  of  the  organisms  in  culture  has  been  most  in- 
teresting, and  illustrates  the  variability  of  the  organism  in  its 
morphology  and  staining  characters.  Films  from  the  original 
cultures  show  the  usual  appearance  of  meningococci,  with  great 
numbers  of  degeneration  forms  ;  the  great  majorilj-  were 
Gram  negative.  Careful  examination,  however,  shiiws  that  some 
Gram  |X)sitive  forms  were  present,  some  rather  elongated,  but 
most  showing  the  typical  flattening  on  the  opjxiscH  surfaces 
of    the    pairs.      We  were    at    first    inclined    to    attribute    this 
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appearance  to  the  presence  of  two  organisms  in  our  cultures, 
one  Gram  positive  and  the  other  Gram  negative.  This  view 
was  supported  also  by  the  appearance  of  the  growth  in  one 
subculture  on  blood  serum  ;  the  colonies  on  this  medium  at  an 
early  stage  strongl}'  suggested  pneumococcus,  and  the  films 
showed  elongated  pointed  Gram-fast  diplococci  very  like  that 
organism.  Subcultures  of  these  colonies,  however,  on  to  blood 
agar  showed  the  typical  flattened  diplococci,  and  this  appear- 
ance has  persisted  in  subsequent  subcultures.  A  subculture 
of  these  pointed  forms  was  made  in  fluid  human  serum,  but 
no  capsules  have  developed  as  one  would  have  expected  with 
pneumococci  ;  in  this  medium  growth  was  scanty,  and  only 
swollen  involution  forms  of  meningococci  were  seen.  In  all 
our  subsequent  subcultures  the  colonies  are  now  much  more 
granular  and  opaque  ;  the  growth  is  vigorous  and  in  no  respect 
suggests  a  pneumococcus.  We  are  therefore  of  opinion  that 
we  are  dealing  with  a  Gram  fast  meningococcus  such  as  has 
been  described  by  Jager,  Vansteenberghe  and  others.  We 
have  obtained  striking  confirmation  of  our  opinion  through  the 
examination  of  the  organism  in  another  recent  fatal  case  of 
this  disease  which  was  under  the  care  of  our  colleague,  Dr 
Stewart  Fowler,  who  has  kindly  given  us  permission  to  refer 
to  it.  In  this  case  also  the  organism  was  Gram  negative  in 
films  from  the  tissues,  but  has  become  Gram  positive  in  culture. 
A  slide  is  shown  from  a  culture  in  this  case  also  showing  the 
transformation  from  Gram  negative  to  Gram  positive  character. 
In  this  film  diplococci  can  be  seen,  one  coccus  Gram  positive, 
the  other  Gram  negative.  The  organism  also  occurs  in  chains, 
and  in  the  middle  of  a  chain,  practically  all  the  constituents 
of  which  are  Gram  positive,  an  occasional  Gram  negative  coccus 
may  be  seen.  This,  in  our  opinion,  excludes  the  possibility  of 
a  mixed  growth.  Subsequent  cultures  in  this  case  also,  we  may 
state,  are  strongly  Gram  positive. 

Time  does  not  permit  us  to  describe  in  detail  the  histology 
of  the  organs  in  our  present  case,  but  we  have  placed  specimens 
of  the  brain,  cord,  heart,  liver,  kidney  and  spleen  under  the 
microscopes.  Briefly,  we  may  say  there  is  an  acute  lepto- 
meningitis of  brain  and  cord  ;  the  exudate  shows  little  fibrin 
and  large  numbers  of  polymorphs  and  large  mononuclear  cells, 
which  are  actively  phagocytic  towards  the  polymorphs.  Many 
of  the   large   mononuclears   are   vacuolated   and  degenerating ; 
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a  few  organisms  can  be  seen  in  some  of  the  polymorphs.  The 
heart  shows  marked  cloudy  swellin<;  with  a  degree  of  acute 
interstitial  mjocarditis.  The  other  organs  show  evidence  of 
an  acute  toxjumia,  without  anj-  s|x:cial  characteristic  change. 

We  have  had  a  considerable  experience  in  the  bacteriology 
of  posterior  basal  meningitis,  and  have  found  no  essential 
difference  between  the  organism  of  that  disease  and  that  of  the 
present  acute  cases.  We  are  therefore  of  opinion  that  the 
disease  is  the  same,  and  this  may  afford  an  explanation  of  how 
the  disease  is  kept  alive,  as  it  were.  Just  as  we  now  know 
that  pneumococci  may  be  found  in  the  saliva  and  buccal 
secretions  of  the  apparently  healthy,  so  it  may  well  prove  that 
attenuated  meningococci  may  be  present  in  the  nasal  and 
other  secretions  of  many  children,  and  that  these  may.  on 
occasion,  become  more  virulent,  giving  rise  to  posterior  basal 
meningitis,  or  still  more  virulent,  giving  rise  to  the  acute 
epidemic  form  of  the  disease. 

It  is  not  within  our  province,  at  present,  to  enter  into  this 
question,  or  into  the  mode  and  paths  of  infection.  On  a  future 
occasion  we  hope  to  give  a  fuller  account  of  the  pathology  and 
bacteriology  of  the  disease. 


3.  CKRKHRO-SriNAL   .MKNINGITIS 

Hy   Wii.i.iAM    Elder,  M.U.,  F.R.C.IMid.,  Physician  to   Lcith   Hospit.il, 
.imi  N'KNA  Ievkks,  L.K.C.P.  and  S.,  Ed.,  House  Physician  to  Lcith 

ll.>^pit.ll 

As  we  have  recently  had  under  our  charge  in  Keith  5  cases  of 
cerebro-spinal  meningitis,  we  have  thought  that  the  observations 
we  have  made  might  not  be  uninteresting  at  the  present  time,wiien 
the  disease  seems  to  have  iK'come  epidemic  in  many  parts  of  the 
country.  In  spite  of  the  manv  observations  that  have  been  made 
on  the  disease  in  recent  >ears,  there  arc  many  |X>ints  rctjuiring 
more  light  shed  on  them,  more  es|>cciall\-  in  connection  with  the 
etiologwthe  mode  of  infection,  and  the  sjiread  of  the  disca.sc.  Our 
cases  here  recorded  were  all  of  a  severe  t>|)c,  and  were  typical 
examples  of  that  t\pc. 

Cask  I — The  first,  a  girl  aged  5,  came  under  our  charge  on 
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the  last  day  of  November  1906.  She  had  taken  ill  on  the  morn- 
ing of  the  da}'  before  with  pain  in  the  stomach,  and  had  \'omited 
several  times  through  the  day.  In  the  evening  she  talked  much, 
and  called  out  for  drinks  of  water  between  the  attacks  of  vomit- 
ing. This  condition  went  on  all  night,  and  in  the  morning  she 
was  quite  collapsed  and  cyanosed.  During  the  night  she  had 
been  feverish  and  shivering  with  cold  in  turns,  and  the  pain  in 
head  and  stomach  continued.  The  child  had  been  practically 
starving  for  several  months,  as  her  father  had  been  out  of 
work. 

U'hen  admitted  she  was  unconscious,  crying  out  when 
moved  ;  lips  cyanosed,  face  pale,  pulse  so  feeble  and  rapid 
that  it  was  impossible  to  count  it.  She  rallied  a  little 
after  a  hot  bath  and  brandy  and  milk,  so  that  the  pulse  was 
about  150,  and  she  was  not  so  cyanosed.  She  still  vomited, 
so  was  given  J  pint  saline  solution  per  rectum.  In  the  after- 
noon it  was  noted  that  the  child  lay  curled  up  in  bed,  and 
refused  to  extend  the  legs.  There  was  no  retraction  of  the 
head,  pupils  slightly  contracted,  no  strabismus.  She  constantly 
called  for  water.  She  got  a  nutrient  enema  four-hourly,  and  at 
12  P.M.  the  pulse  was  much  improved  in  strength. 

From  the  1st  to  the  4th  December  the  symptoms  got 
gradually  worse  as  regards  head  retraction  and  restlessness.  She 
cried  out  much,  a  sharp  piercing  cry,  had  much  grinding  of  teeth 
and  rises  of  temperature  to  1 04',  with  pulse  sometimes  over  i  80, 
and  very  feeble.  The  head  retraction  was  sometimes  so  great 
that  the  chin  was  higher  than  any  other  part  of  the  head  and 
prevented  her  swallowing. 

On  the  4th  a  lumbar  puncture  was  done.  Fluid  spurted 
out,  showing  high  tension  ;  2  test  tubes'  full  taken  away  of  a 
turbid  character.  Centrifuged  and  examined  it  showed  a 
leucocytosis  and  a  large  number  of  diplococci  within  clear 
capsules,  stained  well  with  carbol  fuchsine  and  Gram's  stain. 
The  most  of  the  diplococci  were  extra-cellular,  but  here  and 
there  they  could  be  seen  to  be  either  lying  On  the  cells  or  intra- 
cellular.     They  had  thus  the  character  of  pneumococci. 

There  was  a  distinct  improvement  after  the  lumbar  puncture, 
and  this  has  always  been  noted  in  our  meningitic  cases,  especially 
where  much  fluid  was  drawn  off.  The  temperature  came  down 
to  101°,  and  the  pulse  varied  from  i  30  to  i  50  and  was  stronger. 
This  improvement  continued  till  the  evening  of  the  6th  December, 
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when  she  aj^ain  became  more  restless,  and  her  temperature  and 
pulse  rose  ;  and  on  the  morning  of  the  7th  December  she  could 
not  swallow  on  account  of  head  retraction. 

At  I  I  A.M.  a  tube  of  De  Rienzi's  anti-pncumococci  serum 
was  injected  subcutaneously,  when  the  temperature  was  103  . 
At  2  P.M.  the  temperature  had  fallen  to  100.2  ,  and  the  child 
was  much  quieter.  At  lo  P.M.  the  tcmiierature  was  100  ,  and 
the  child  was  sleeping  well. 

During  the  night  the  temperature  rose  again,  and  in  the 
morning  it  was  103  ,  but  otherwise  the  child  was  better,  and 
did  not  show  so  many  irritative  symptoms.  At  10  I'.M.  the 
temperature  was  I02  ,  pulse  136,  and  the  child  was  sleeping. 
On  the  9th  she  was  about  the  same,  but  on  the  loth  she  had 
a  good  night,  had  a  temperature  of  100  in  the  morning,  and 
98.6°  in  the  evening.  The  tem|)crature  had  steadily  fallen  since 
the  night  of  the  8th,  but  a  complication  set  in,  and  during  the 
next  few  days  she  suffered  from  a  very  severe  parotitis  ;  an 
abscess  formed  in  the  parotid  gland,  which  partly  discharged 
into  the  meatus  of  the  ear.  In  the  pus  no  pneumococci  nor  any 
other  diplococci  were  found,  and  none  were  found  in  the  nasal 
discharges. 

On  the  I  ith  December  a  lumbar  puncture  was  again  done, 
but  only  a  few  drops  of  fluid,  blood-stained,  came  away,  in 
which  diplococci.  Gram-positive  and  c.xtra-cellular,  were  again 
found. 

On  the  1 2th  the  child  was  suffering  acutely  from  the 
parotitis,  the  gland  swelling  to  a  great  size.  At  l  1  A.M. 
another  subcutaneous  injection  of  De  Rienzi's  scrum  was 
given,  and  the  child  had  a  much  quieter  (lay  after  it.  The 
temperature  fell  to  97  ,  and  the  pul.se  to    1  20. 

On  the  I  3th  it  is  noted  that,  as  after  the  first  injection, 
there  had  lieen  a  rapid  fall  of  temperature,  and  then  a  sub- 
sequent rise,  so  again,  after  the  fall,  the  temperature  rose  to 
101°  and  the  pulse  to  140,  but  there  was  less  head  retraction. 
There  was  a  leucocytosis  of  32,000. 

The  parotid  was  incised  on  the  14th,  and  she  continued 
steadil)'  to  progress ;  the  discharge  from  the  parotid  dricti  up, 
the  wound  healed,  and  she  became  more  intelligent  On  the 
22nd  December  the  temperature  reached  the  normal  line,  and 
continued  so  from  the  22nd  to  the  31st  December,  with  the 
pul.sc  var\ing  from    104  to  124.      She  was  put  on  convalescent 
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diet,  and  had  practically  no  symptoms  but  weakness  and 
emaciation. 

On  the  26th  December  a  lumbar  puncture  was  again  done, 
the  fluid  was  clear,  and  no  diplococci  could  be  seen. 

In  the  beginning  of  January  the  temperature  became  some- 
what irregular,  rising  almost  always  at  some  hour  daily  to 
1 01'  or  102°,  but  being  nearly  normal  most  of  the  24  hours. 
She  looked  well,  although  emaciated,  and  took  food  well. 

It  was  noticed  that  she  did  not  answer  questions,  and  it 
was  found  that  she  was  practically  deaf,  although  bright  and 
intelligent  otherwise. 

On  1 6th  January  a  lumbar  puncture  showed  clear  fluid  at 
somewhat  high  tension,  and  on  centrifuging  no  deposit  was 
obtained,  and  no  micro-organisms  seen.  The  child  has  con- 
tinued to  gradually  gain  strength  ;  she  sits  up  in  bed,  plays 
with  toys,  and  takes  her  food  well.  Her  temperature  varies 
somewhat  still,  but  she  does  not  seem  ill,  even  when  her  tem- 
perature is  raised.  She  remains  deaf,  although  there  appears 
to  be  nothing  wrong  with  her  tympani.  Though  she  is  not 
yet  discharged  from  hospital,  we  can  say  that  she  is  cured  of 
the  disease,  although  it  has  left  her  weak  and  suffering  from 
deafness. 

The  next  2  cases  came  in  on  the  same  day,  viz.,  iith 
January.  One  temporarily  recovered  under  the  same  treat- 
ment, the  other  died  in  a  few  days,  before  the  serum  could  be 
procured. 

Case  II. — A  boy  aged  2  years  was  admitted,  with  a  cough 
and  unconscious.  He  had  had  a  cough  for  4  days  and  was 
unconscious  for  2  days.  On  Monday  he  began  to  cough,  on 
Tuesday  refused  food  and  became  drowsy,  and  on  Wednesday 
vomited  everything  he  took.  This  drowsiness  and  vomiting 
continued  till  Friday,  when  he  was  admitted.  On  Saturday 
I  2th  January  a  lumbar  puncture  was  done,  and  about  15  c.c. 
of  very  turbid  fluid  removed,  centrifuged  and  deposit  stained. 
Deposit  consisted  chiefly  of  polymorphonuclear  leucocytes, 
many  of  which  showed  a  diplococcus  (capsulated)  in  the  clear 
part  of  the  cell  around  the  nucleus.  The  diplococci  stain  well 
with  carbo-thionin,  methyl  blue,  and  Jenner,  but  not  with  Gram 
(note  this  difference  from  the  last  case). 

On  the  13th  several  distinctly  purpuric  spots  were  seen 
on  the  abdomen,  back,  and  neck.  The  temperature  remained 
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nearly  normal  from  the  i  ith  to  the  afternoon  oi  inc  1 5tii. 
when  it  rose  to  103.  The  pulse  was  always  about  140,  and 
respiration  about  32.  He  was  kept  quiet  by  chloral — 3  grains, 
four-hourly.  There  was  a  leucocytosis  of  27,000.  On  14th 
January  a  lumbar  puncture  was  made,  1  5  c.c.  of  turbid  fluid 
drawn  off,  containing  the  same  diplococcus  intra-ccllularis. 
Cultures  made  on  blood  scrum  showed  growth  as  a  transparent 
thin  line  of  clear  pellicles  which  have  run  together.  The  child 
was  much  quieter  after  the  lumbar  puncture. 

On  the  15th  at  6  l'..M.,  when  the  temjxiraturc  had  risen  to 
103.4  ,  De  Rienzi's  anti-pneumococcal  serum  was  injected  sub- 
cutaneously.  The  child  went  to  sleep  fairly  quietly,  and  the 
temperature  fell  gradually  till  6  A.M.,  when  it  was  97  and  the 
pulse  1 20.  He  had  a  good  night  and  a  good  day,  although 
the  temjxirature  rose  again  to  102  .  There  was  less  head 
retraction  than  there  had  been  since  admi.-;sion. 

There  was  a  gradual  improvement  and  fall  of  tcm|x:raturc 
for   3   days  till  the    19th,  when   it  was  normal  and   the  puUi 
108,  but  that  evening  it  rose  again  to  over  loi  ,  and  the  child 
was  very  restless,  requiring   i  grain  morphia,  which  quietencii 
him.     On   the  20th  another  injection  of  serum  was  given,  ami 
the  child  became  very  quiet,  and  the  pulse  improved.      Latii 
the  temperature  rose  again  as  previously,  but  the  child,  although 
ver>'  feeble,  gradually  improved   after  the    21st  with  saline  in 
jections  and  cardiac  stimulants.     The  temi^erature  was  irregulai 
as   in   the   first  case,  but  almost  evcr>-  da\-  it  reached  norma. 
He  convalesced  gradually  for  more  than  a  fortnight.      He  then 
began   to  suffer  much   from   gastric   irritability  and   vomitin;. 
and   had  a  relapse  of  all   his  acute  sym|>toms.  and  died.      A; 
the  time  the  pajxir  was  read  at  the  McdicoChirurgical  Societv 
he    had    practicallx'  a   normal    teni]x;rature,   and   was  gainin, 
strength,    although    he    was    evidently    blind.     On     the    2 1  ^: 
January  a  lumbar  puncture  showed  fluid  almost  clear,  with  n 
micro-organisms.     On   two  later  occasions   no  fluid  could  b' 
obtained.     The    |X)st-mortem    examination    showeti  the  usual 
signs  of  a  purulent  leptomeningitis. 

C.v.sF,  in. — -The  third  c.ise  was  a  girl  aged  9  years,  admitted 
on  the  same  date  as  the  last  case,  1  ith  January.  Her  history 
is  much  like  the  last.  She  went  to  school  well  the  day  l)cf'>f 
admi-ssion,  but  on  her  return  home  at  12.30  she  had  a  shivci 
went  to  bed.  could  take  no  frxxl,  and  complained  of  pain  in  hi  : 
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head  and  her  back.  About  i  i  P.M.,  or  1 2  hours  after  onset 
of  iUness,  she  became  unconscious.  She  was  restless  all  night, 
and  occasionally  got  stiff  all  over.  She  was  so  restless  that 
she  fell  out  of  bed. 

Her  symptoms  need  not  all  be  detailed.  They  were  the 
usual  ones  of  an  acute  meningitis  :  unconsciousness,  head  re- 
traction, intense  restlessness,  cramps,  unequal  pupils,  extreme 
sensitiveness,  screaming  whenever  touched  or  when  the  bed 
moved.  She  kicked  and  tumbled  about  and  knocked  herself 
against  the  frame  of  the  bed  unless  tied  down  ;  could  just 
swallow  a  few  drops  at  a  time.  Kernig's  sign  was  present.  A 
hiemorrhagic  rash  was  present  on  the  body,  but  most  marked 
on  the  neck.  Lumbar  puncture  had  to  be  done  under  chloro- 
form on  account  of  the  restlessness.  About  1 5  c.c.  of  ver}' 
turbid  fluid  with  high  tension,  withdrawn,  centrifuged  and 
examined,  showed  many  polymorphonuclear  leucoc}-tes,  in  the 
clear  part  of  many  of  which  there  were  diplococci  distinctly 
seen.  They  stained  well  with  Jenner  and  carbol-fuchsine  ;  did 
not  stain  with  Gram's  stain.  Cultures  on  blood  agar  showed 
the  diplococci,  but  they  seemed  rather  larger  than  the  diplococci 
in  the  cerebro-spinal  fluid.  This  case  was  treated  on  the  same 
lines  as  the  other  two  cases,  but  as  we  could  not  get  the  serum 
for  a  few  days  we  were  not  able  to  give  her  an  injection.  She 
gradually  succumbed  and  died  on  the  morning  of  the  15th 
January,  4  days  after  admission. 

A  post-mortem  examination  was  made  by  Dr  Comrie,  and 
we  have  careful  notes  of  the  condition  found.  The  dura  was 
very  thick  and  adherent,  especially  along  the  sagittal  and 
coronal  sutures.  There  was  a  considerable  amount  of  pus  along 
the  larger  vessels  beneath  the  arachnoid.  The  sulci  at  the 
base  of  the  brain  also  showed  collections  of  pus.  Much  blood- 
stained serum  in  the  inter-peduncular  space.  Some  pus  on 
the  upper  surface  of  the  cerebellum.  Basal  ganglia  some- 
what congested,  and  there  was  some  distension  of  the  lateral 
ventricles. 

Spinal  Cord. — There  was  much  congestion  of  the  veins  in 
the  spinal  canal  and  dura,  and  there  was  purulent,  gelatinous- 
looking  material  on  the  surface  of  the  dura.  A  peculiar 
offensive  odour  emanated  from  the  spinal  canal.  The  diplo- 
coccus  intra-cellularis  was  found  in  the  pus  removed  from  the 
surface  of  the  cerebral  and  spinal  dura. 
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Case  IV. — The  next  case  was  the  only  one  we  have  seen 
in  an  adult.'  .A  man  aged  ij  was  admitted  on  the  evening  of 
27th  January.  He  had  been  feeling  shivery  for  2  or  3  days, 
but  had  been  working  till  the  day  before.  In  the  morning  of 
the  day  of  admission  he  took  a  cup  of  tea  and  then  vomited  it. 
He  complained  of  headache,  and  took  a  Seidlitz  jxiwdcr.  He 
vomited  again  J  hour  later.  Had  no  pain  in  abdomen.  About 
2  I'.M.  he  became  unconscious,  but  before  that  he  was  drowsy 
and  heavy.  There  is  nothing  in  his  previous  history  of  note 
except  that  at  age  of  17  he  iiad  pneumonia,  and  had  had  a 
cough  for  a  few  days  before  admission. 

On  admission  he  was  quite  unconscious,  pulse  100,  tempera- 
ture 10 1.6  ,  respiration  40.  He  was  very  restless  and  groan- 
ing. Got  quite  violent  when  touched  or  moved.  His  hands 
and  feet  had  to  be  strapped  to  the  bed  and  another  strap  across 
the  chest,  even  then  he  managed  to  fling  off  all  the  clothes 
every  few  minutes.  Pulse  was  irregular,  feeble  and  rapid. 
Pupils  unequal,  right  dilated,  left  contracted.  Reflexes  difficult 
to  elicit  owing  to  rigidity.  Knee-jerks  exaggerated.  Kcrnig's 
sign  not  definitely  present  ;  no  head  retraction,  no  rash  or  spots 
on  abdomen  or  el.sewhere.  He  remained  in  much  the  same 
condition  all  night,  being  treated  with  bromide  and  chloral. 
Next  day  pulse  was  very  irregular,  the  temj>crature  10 1.8  and 
the  respiration  30.  As  bromide  and  chloral  did  not  soothe 
him  much,  paraldehyde  was  tried  in  ">!  doses  for  4  hours. 
This  soothed  him  slightly.  A  leucocyte  count  showed  29.000. 
There  was  some  bronchitis,  but  no  pneumonia,  no  paralysis. 
Patient  still  too  restless  to  allow  of  a  lumbar  puncture.  In  the 
evening  he  struggled  so  much  that  morphia  was  given,  \  grain 
hy|)odermically.  The  morphia  had  a  markc<ll)"  good  cflTcct  in 
quieting  him  and  improving  the  pulse.  A  lumbar  puncture 
was  now  done,  and  with  great  difficulty  about  6  drops  oi 
cerebro-spinal  fluid  was  removed,  i  <lr<ip  coming  away  in  5 
minutes.  Fluid  thick  and  turbid,  not  bloodstained.  Deposit 
e.xamincd  showed  quantity'  <if  |xilymorphonuclcar  leucocytes, 
and  in  the  clear  part  around  the  nucleus  of  many  were  diplo- 
cocci.      They  were  similar  in  size  and  shape  to  the  diplococcus 

'  Since  the  above  was  written  we  have  had  two  more  adult  ca»c»— €>nc  a  woman. 
the  other  a  man.  The  organism  was  found  in  Imth  cases  in  the  ccrrliro-itpina'i 
.luid. 
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intra-cellularis  meningitidis  of  Weichselbaum.  They  stained 
well  with  Jenner's  stain  and  carbol-thionin  blue  ;  did  7tot  stain 
with  Gram's  method. 

Although  evidently  dying,  at  lO  P.M.  a  dose  of  De  Rienzi's 
anti-pneumococcic  serum  was  given  subcutaneously,  but  the 
patient  was  getting  gradually  weaker,  and  he  died  in  other  i  2 
hours  after,  having  Cheyne-Stokes  breathing  for  3  hours  before 
death.  A  culture  on  blood  agar  showed  typical  growth  of 
diplococcus  intra-cellularis. 

A  post-mortem  examination  made  by  Dr  Comrie  on  30th 
January  showed  a  typical  purulent  leptomeningitis  of  both  the 
brain  and  spinal  cord  just  like  the  last  case. 

Case  V. — Our  fifth  case  was  a  boy  aged  2  \  )-ears,  who  was 
brought  to  our  hospital  at  i  2  P.M.  on  Saturday  night,  2nd  Febru- 
ary, with  the  following  history  : — The  night  before  he  went  to  bed 
quite  well,  but  woke  up  at  i  A.M.,  vomited,  and  cried  out  with 
pain  in  his  head.  He  vomited  his  milk  at  breakfast,  and  was 
given  a  dose  of  salts,  which  acted  well.  He  vomited  frequently 
through  the  day,  and  at  4  P.M.  he  became  unconscious.  He 
cried  out  when  touched.  At  8  P.M.  he  had  a  fit.  When  ad- 
mitted at  1 2  P.M.  he  was  coughing  occasionally  and  looked  very 
exhausted,  lips  blue,  hands  cold,  pulse  feeble,  very  rapid  and 
irregular,  a  few  purpuric  spots  on  neck  and  side  of  abdomen. 
A  lumbar  puncture  was  done  half  an  hour  after  admission, 
and  about  i  8  c.c.  of  very  turbid  fluid  withdrawn. 

At  2.30  A.M.  breathing  became  very  bad,  almost  Cheyne- 
Stokes  in  character,  pulse  scarcely  perceptible.  In  spite  of 
stimulation  by  various  means  he  died  at  5  a.m.,  5  hours  after 
admission,  and  28  hours  after  he  first  showed  symptoms  of 
illness.  The  fluid  from  lumbar  puncture  showed  the  typical 
diplococcus  intra-cellularis.  A  post-mortem  examination  made 
by  Dr  Comrie  on  4th  February  showed  typical  purpuric  spots 
on  body  up  to  the  size  of  a  threepenny-piece,  and  the  brain 
and  spinal  cord  showed  a  typical  purulent  leptomeningitis,  the 
sulci  and  fissures  being  filled  with  pus  just  like  the  previous 
cases.  There  was  congestion  of  the  smaller  bronchi,  which 
were  filled  with  a  blood-stained  secretion,  no  real  pneumonia. 
Cultures  of  the  organism  were  made  from  the  pus  from  the 
brain  and  spinal  cord.  No  growth  was  got  from  the  blood 
from  the  interior  of  the  heart.      The  diplococci  were  found  in 
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enormous  numbers   in   the   fluid   expressed    from    the   smaller 
bronchi.      Most  of  these  were  Gram  positive. 

We  think  that  there  can  l)e  little  doubt  that  from  these  5 
cases  we  have  established  the  fact  that  acute  cerebro-spinal 
leptomeningitis  exists  in  Leith  in  its  so-called  epidemic  form. 

In  all  of  the  cases  we  have  demonstrated  the  presence  of  a 
diplococcus  in  the  cerebro-spinal  fluid.  We  have  been  able  to 
cultivate  that  organism,  and  demonstrate  it  in  the  cultures  ; 
and  in  those  cases  that  have  died  we  have  found,  by  a 
post-mortem  e.xamination,  a  typical  purulent  cerebro-spinal 
leptomeningitis. 

There  are  many  points  of  interest  in  these  cases,  the 
following  being  a  few  of  them  : — 

As  to  the  symptoms.  They  are  perhaps  best  described 
as  being  a  very  acute  and  marked  exaggeration  of  what 
one  knows  so  familiarly  in  the  more  common  tubercular 
meningitis. 

The  onset  is  much  more  acute,  and  the  irritative  symptoms 
are  more  marked.  We  have  already  described  them  along  with 
the  cases. 

The  onset  is  so  sudden  that  a  jjcrson  mtiy  feel  well,  or 
perhaps  shivery  at  9  in  the  morning,  and  in  the  afternoon  or 
evening  may  be  unconscious,  but  suflering  from  intense  restless- 
ness, crying  out  piercingly  when  touched,  or  even  when  the 
bed  is  touched. 

Cramps  or  twitchings  are  al\\a>s  present,  head  retraction 
and  convulsions  may  occur,  but  not  always.  Tem|>erature 
rises  to  loi  or  I02  ,  occasionally  to  103  or  104  .  or  even 
higher,  pulse  to  140  to  160,  or  even  1  80  per  minute.  Pulse 
is  always  very  rapid,  usually  very  irregular,  whilst  the  respira- 
tions do  not  reach  beyond  40,  usually  about  30,  and  are 
often  jerky.  This  want  of  the  usual  relationship  l>ctwccn  the 
temperature,  pulse,  and  respiration,  such  as  in  pneumonia,  is  a 
marked  feature  of  the  severe  form  of  the  disease. 

Purpuric  sjxits  may  or  may  not  Ijc  present.  Thc\'  are 
not  present  at  first,  but  they  usually  apjx:ar  later.  Many  cases 
probabl)'  do  not  survive  long  enough  for  the  spots  to  ap[>car. 
In  our  ca.ses  they  were  much  more  marked  on  the  jKist-mortem 
table  than  during  lile  The  name  "  sjiotted  fever."  therefore, 
is  a  bad  term  to  use,  as  the  s|X)ts  may  not  be  very  evident. 
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The  only  sure  means  of  diagnosis  is  the  lumbar  puncture- 
needle,  introduced  in  the  usual  position.  The  fluid  drawn  off 
is  usually  turbid,  and  at  first  squirts  out,  evidently  under 
tension. 

About  I  8  c.c.  can  be  got  ;  but  sometimes  it  is  very  thick, 
as  in  our  fourth  case,  and  then  little  can  be  got.  When 
centrifuged  the  deposit  is  stained  by  Jenner's  stain,  carbol- 
fuchsin,  carbol-thionin,  or  any  of  the  other  film  stains,  and 
e.xamined. 

Usually  there  are  a  large  number  of  polymorphs,  and 
around  the  nucleus  of  many  of  them  the  typical  diplococcus 
of  Weichselbaum  can  be  seen.  A  few  are  in  the  fluid  in 
which  the  cells  float,  but  they  are  supposed  to  be  typically 
in  the  cells,  hence,  the  name  diplococcus  intra-cellularis. 

Weichselbaum's  organism  closely  resembles  the  gonococcus 
and  the  pneumococcus,  the  former  2  being  chiefly  in  the  cells, 
whilst  the  pneumococcus  is  chiefly  extra-cellular.  The  usual 
method  of  distinguishing  the  pneumococcus  of  Friinkel  from 
the  gonococcus  and  the  meningococcus  of  Weichselbaum  is  to 
stain  with  Gram's  method,  when  the  pneumococci  are  Gram 
positive,  whilst  the  others  are  Gram  negative. 

Now,  whilst  almost  all  observers  of  the  disease  have 
described  a  diplococcus  in  the  cerebro-spinal  fluid,  all  are 
not  agreed  as  to  the  particular  diplococcus.  Some,  both  on 
the  Continent  and  America,  where  they  have  had  epidemics 
in  recent  years,  have  described  the  pneumococcus  as  being  found 
in  some  cases,  others  a  special  organism  after  Weichselbaum. 

It  is  a  curious  circumstance  that  in  our  first  case,  before  we 
thought  that  we  were  dealing  with  an}'  other  than  the  sporadic 
form  of  leptomeningitis  which  is  occasionally  seen,  for  instance, 
along  with  pneumonia  and  epidemic  pneumonia,  or  as  posterior 
basal  meningitis,  we  found  an  organism  with  the  staining  char- 
acters of  the  pneumococcus.  It  is  very  slightly  larger  than  the 
organism  we  found  in  the  other  cases,  and  although  present  in 
some  of  the  cells,  by  far  the  greater  number  were  extra-cellular, 
the  cerebro-spinal  fluid  being  loaded  with  them.  They  stained 
by  Gram's  method  very  distinctly. 

Is  the  first  case  to  be  put  in  another  class  because  of  this 
difference  ?  We  think  not.  Clinically  the  cases  were  indis- 
tinguishable. 

We  do  not  wish  to  draw  conclusions  from  insufficient  facts, 
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but  it  seems  to  us  that  the  relationship  between  different 
organisms  is  not  at  all  a  settled  point,  and  the  possibility  of 
the  organisms  being  closely  allied,  if  not  actually  the  same,  is  a 
possible  explanation  of  the  differing  opinions. 

That  the  meningococcus  modifies  in  apjjearance  under 
different  conditions  we  have  an  indication  of  in  the  slight 
difference  in  size  that  we  have  noted  in  those  found  in  the 
cerebro-spinal  fluid  and  in  a  culture  grown  from  them.  Those 
in  the  culture  are  slightly  larger,  and  look  more  like  those  of 
our  first  case,  although  we  have  not  got  them  to  stain  with 
Gram. 

If  the  organism  can  be  modified  so  as  to  become  Gram 
positive,  and  to  resemble  more  closely  the  pneumococcus,  then 
much  of  the  confusion  that  has  arisen  as  to  the  particular 
organisms  present  in  cases  of  different  observers  will  be  ex- 
plained. Are  the  so-called  pneumococcal  meningitis  cases 
really  due  to  a  Gram  jx)sitive  Weichselbaum  diplococcus,  or  is 
the  Weichselbaum  diplococcus  a  modified  pneumococcus,  or  are 
there  cases  of  meningitis,  some  caused  by  the  pneumococcus, 
others  caused  by  the  diplococcus  intra-cellularis  ?  These  are 
points  for  bacteriologists  to  investigate  and  decide. 

The  suggestion  we  make  is  that  the  pneumococcus  and  the 
diplococcus  intra-cellularis  are  closely  allied,  and  that  as  we 
have  always  what  may  be  called  s{X)radic  cases  of  pneumonia 
with  us,  and  occasionally  under  certain  conditions  either  due  to 
the  atmosphere,  the  state  of  the  soil,  the  condition  of  the  indi- 
vidual, or  the  general  sanitary  condition  of  the  neighbourhood, 
pneumonia  becomes  epidemic  ;  so  there  apjiear  to  be  sporadic 
cases  of  cerebro-spinal  meningitis  in  a  community  for  at  least 
some  time  before  the  disease  becomes  what  is  called  epidemic. 

In  this  connection  it  is  interesting  to  note  that  all,  or  almost 
all.  the  cases  have  a  cough,  showing  some  bronchial  catarrh,  or 
even  catarrhal  pneumonia,  as  in  our  fifth  case.  The  secretion 
from  the  smaller  bronchial  tubes  in  this  case  was  examined 
and  found  loaded  w  ith  diplococci,  and  many,  if  not  all,  of  those 
stained  positive  with  Gram.  Whether  these  were  or  were  not 
pneumococci,  and  different  from  tho.se  in  the  spinal  cord,  is  an 
interesting  jjoint.  We  have  not  been  able  to  find  the  organism 
in  the  nasal  secretions,  but  in  one  of  the  cases  wc  found  it  in 
pus  which  exuiled  from  a  small  ulcer  on  the  cartilage  of  the 
ear. 
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There  was  no  growth  from  a  culture  of  blood  from  the 
interior  of  the  heart  in  our  fifth  case,  although  other  observers 
have  noted  the  presence  of  the  diplococcus  in  the  blood  of  a 
certain  proportion  of  their  cases. 

The  conditions  determining  the  spread  of  the  disease  are 
unknown.  There  is  no  evidence  to  show  that  it  is  infectious 
in  the  ordinary  sense,  as  measles  or  typhus  is.  It  is  probably 
more  lil<e  pneumonia  in  this  respect.  Our  cases  have  come 
from  all  parts  of  what  may  be  called  the  most  crowded  and, 
perhaps,  most  insanitary  neighbourhoods.  No  two  have  been 
from  one  house  or  one  stair.  Whatever  the  cause,  it  is 
evidently  already  widespread. 

As  regards  treatment,  we  wish  to  make  a  few  remarks. 
We  have  had  one  recovery  and  one  temporary  recovery  out  of 
5  very  acute  cases.  Both  cases  received  injections  of  De 
Rienzi's  anti-pneumococcic  serum.  Of  the  others,  i ,  the  adult, 
got  an  injection  when  he  was  practically  moribund  ;  in  the 
other,  we  had  not  received  the  serum  in  time  before  death ;  the 
third  was  dead  in  a  few  hours. 

We  distinctly  noted  an  improvement  after  each  injection 
of  serum  in  the  two  cases.  The  improvement  was  of  the  same 
character  on  each  occasion.  The  patient  quietened  down 
markedly,  usually  going  to  sleep,  and  the  temperature  rapidly 
fell,  considerably  sometimes  below  normal.  This  fall  was 
always  followed  by  a  rise  some  hours  later  ;  but  in  spite  of  the 
rise  the  patient  was  not  markedly  worse,  and  the  pulse  was 
usually  stronger.  It  was  given  to  the  first  case  because  of  our 
finding  what  we  believed  to  be  the  pneumococcus.  It  was 
given  to  the  second  because  of  the  recovery  of  the  first.  The 
progress  of  both  was  much  the  same.  All  we  will  say  is  that 
further  trial  of  this  serum,  which  can  be  procured  fairly  fresh, 
is  desirable. 

No  one  who  has  seen  the  pathological  condition  post-mortem 
in  the  severe  cases  can  ever  have  any  hope  that  the  disease,  in 
the  severe  forms,  can  be  cured  without  the  introduction  of  an 
anti-toxin  of  some  sort. 

We  know  of  no  disease  which  in  its  most  severe  forms,  as 
in  our  fourth  and  fifth  cases,  is  so  rapid  and  so  hopeless.  In 
this  respect  it  resembles  an  acute  fulminating  septic  peritonitis. 

Having  said  this,  we  do  not  believe  any  of  our  cases  would 
have  been  alive  if  it  had  not  been  for  the  very  energetic  treat- 
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ment  they  received.  Over  and  over  again  tlie  task  of  keeping 
the  cases  alive  seemed  hopeless,  the  tendency  to  collapse  and 
failure  of  the  heart  was  so  great,  but  by  stimulation  with  digit- 
alis, strophanthus  and  brandy,  marked  rallies  occurred. 

In  addition  to  these  drug  stimulants  we  must  direct  attention 
to  several  means  which  benefited  them  much.  They  were  al- 
ways better  for  some  time  after  withdrawing  some  fluid  by 
lumbar  puncture,  so  that  we  would  put  lumbar  puncture  as  a 
method  of  treatment.  Saline  injections  always  had  a  beneficial 
effect.  When  the  rectum  retained  the  injection  it  was  given 
by  that  means  ;  when  rejected  it  was  given  subcutaneously, 
and  this  went  on  regularly  as  long  as  it  was  absorbed.  The 
saline  seemed  to  have  a  stimulating  effect  on  the  heart  and  a 
soothing  effect  on  the  nervous  system.  In  this  connection  the 
anti-pneumococcic  scrum  injected  was  so  small  in  quantity  that 
we  hardly  think  that  the  benefit  derived  was  from  so  much 
fluid  being  injected  subcutaneously. 

To  quieten  the  restlessness  we  found  no  drug  like  morphia. 
We  use  always  chloral  and  bromide  for  tubercular  meningitis, 
because  the  former  in  small  quantities  has  in  our  e.\|x:rience 
occasionally  a  most  marked  effect  in  checking  the  meningitic 
cry,  so  heart-piercing  in  a  ward.  Paraldehyde  was  little  good, 
whilst  a  hypodermic  of  J  grain  of  morphia  in  a  child  and  J 
grain  in  the  adult  acted  well.  Rectal  feetling  had  to  be  re- 
sorted to  when  the  head  retraction  was  so  great  as  to  prevent 
swallowing.  This  symptom  in  some  of  the  cases  was  so  marked 
that  the  chin  was  often  the  highest  point  of  the  whole  head  ; 
but  it  is  to  be  noted  that  head  retraction  is  not  always  present. 
It  varies  much  from  time  to  time  in  the  same  case,  and  in  the 
last  2  of  these  cases,  as  well  as  in  subsequent  cases  seen  by  us, 
it  was  not  pre.sent  at  any  time. 

4.  NOTF,  ON  THK   TRKSKNT   KIMDEMIC  OF 

CKRKHRO-.SIMN.AL  MENINGITIS 

By  Jamks  C.  DUMor,  M.I)..  K.R.C.F'.,  Kd.,  Suix-nntcndcnt  of  the 
Stntislical  Department  of  Registrar-General  for  Scotland 

Tins  was  a  short  note  describing  the  extent  of  the  epidemic 
of  cerebro-spinal  meningitis  now  prevalent  in  Scotland.  In 
May  of  last  year  5  deaths  were  registered  in  Glasgow  as  due 
to  this  disease ;  since  then  the  number  of  such  deaths  in 
Glasgow  has  been  an  increasing  quantity,  reaching  a  maximum. 
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in  Januar)-,  of  66,  and  totalling  213.  In  Edinburgh,  during 
the  last  four  months,  8  such  deaths  were  registered  ;  and  in 
several  of  the  smaller  towns,  more  especially  those  near 
Glasgow,  deaths  from  this  disease  were  also  recorded.  The 
total  known  deaths  from  cerebro-spinal  meningitis  in  Scotland 
since  May  have  numbered  287.  Of  these  deaths,  50  per  cent, 
were  of  children  of  less  than  five  years  old,  41  per  cent,  of 
children  and  young  persons  of  between  five  and  twenty  years 
old,  and  9  per  cent,  of  persons  of  between  twenty  and  sixty 
years  old. 


Meeting  VI.— March  6,  1907 

Professor  Willi.'vm  .S.  Greenfield,  M.D.,   Vicc-Prcsidcnl,  in  the  Chair 

I.   Election  of  Members 

William  Edward  Foggie,  M.B.,  CM.,  Dundee,  and  W.  G. 
Porter,  M.B.,  B.Sc,  F.R.C.S.,  Ed.,  i  i  Manor  Place,  were  elected 
Ordinary  Members  of  the  Society. 

II.  Original  Communications 

I.  CLINICAL  OBSERVATIONS  AND  EXPERIENCES 
IN  THE  PROGNOSIS  AND  TREATMENT  OF 
LOBAR   PNEUMONIA 

By  J.  O.  Affleck,  M.D.,  F.R.C.P.,  Ed., 

Consulting  Physician  to  the  Royal  Infirmary,  Edinburgh  ;   President  of  the 

Edinburgh  Medico-Chirurgical  Society 

If  one  were  to  ask  the  question  of  any  considerable  body  of 
medical  men,  such,  for  instance,  as  this  Society,  which  of  all 
the  acute  diseases  possesses  the  greatest  interest  for  the 
practitioner,  the  almost  unanimous  answer,  I  venture  to  think, 
would  be  pneumonia. 

Its  frequency,  its  gravity,  its  short  duration  and  self-limited 
course,  its  clinical  portraiture,  its  definite  physical  signs,  its 
special  dangers,  all  impart  to  this  disease  a  significance  to 
which  no  other  malady  can  lay  claim. 

Whether  in  the  wards  of  a  hospital  or  in  the  work  of 
general  practice,  the  medical  attendant  upon  a  case  of  pneu- 
monia seems  to  realise  a  special  call  upon  his   interest   and   his 
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energies  to  guide  the  patient  in  the  \va>-  to  recovery.  He  feels 
a  certain  strain  upon  him  until  the  case  has  passed  its  crisis. 
And  this  is  not  difficult  to  understand,  since  he  knows  that  at 
any  time  during  its  progress  pneumonia  may  suddenly  assume 
a  serious  and  alarming  aspect. 

Pneumonia  presents  many  problems  of  interest  which  it  is 
not  the  jjurpose  of  this  paper  to  deal  with.  There  are,  as  is 
well  known,  pneumonias  and  pneumonias,  alike  from  the  etio- 
logical and  pathological  standpoint.  But  when  a  practitioner 
is  called  to  a  case  of  pneumonia  he  rarel)'  has  time  or  oppor- 
tunity to  investigate  it  from  these  points  of  view,  but  has  to 
address  himself  at  once  to  the  clinical  facts  before  him  ;  and 
what  is  contemplated  in  this  communication  is  to  set  forth 
various  considerations  bearing  upon  prognosis  and  treatment  in 
pneumonia  derived  from  a  long  experience  in  observing  this 
disease  in  its  man)-  forms  and  phases.  In  submitting  these,  it 
is  ver_\-  far  from  m\-  desire  to  represent  them  as  unvarj'ing 
facts,  but  simply  as  impressions  which  have  been  made  upon 
me  in  watching  and  treating  a  very  large  number  of  patients 
suffering  from  pneumonia.  Other  observers  may  have  formed 
other  impressions  and  have  drawn  different  conclusions.  This 
will  be  all  the  more  favourable  to  a  useful  discussion. 

There  are  some  preliminary  points  I  would  desire  to  deal 
with  before  passing  to  the  subject  proper  of  this  pa|)cr. 

1.  Is  there  any  reason  to  think  that  pneumonia  is  on  the 
increa.se  as  a  disease  ?  and 

2.  Has  pneumonia  assumed  a  graver  character  of  recent 
years,  and  is  its  mortality  rate  rising  ? 

The  first  of  these  questions  can  scared)-  be  satisfactorilj- 
answered,  since  we  have  no  direct  means  of  determining  the 
actual  incidence  of  pneumonia  in  large  communities — neither 
the  statistics  of  hosjiitals  nor  the  Registrar-General's  Rc|K)rts 
affording  any  definite  information  upon  the  point. 

On  the  second  question,  as  to  whether  pneumonia  has 
assumed  a  graver  asjiect  of  recent  years,  more  maj-  |)crhaps  be 
said.'     There  are  not  a   few  physicians,  and   I    include  myself 

'  The  United  Statci  Ccnuui  Report  for  1900  (fivc»  106.1  death*  from  pnrumnniA 
per  1000  Hcalhs  .igain»l  O0.6  in  1S90  and  83.  jo  in  18S0.  ...  In  Greater  New 
York  in  1004,  "lit  <'<  a  t'llAl  nf  42,700  dcatln,  there  were  8360  deaths  from  pneu- 
monia; 19.5  i>er  cent,  against  K).?  pet  eenl.  in  1903:  17  per  cccil.  in  1902;  |6  per 
cent,  in  1901  ;  an'l  14.7  per  cent,  in  1898.— Prof.  Osi.».i< 
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among  them,  who  believe  that  pneumonia  has  been  a  more 
serious  disease  during  the  past  15  or  16  years  than  it  was 
before,  or,  as  some  would  rather  put  it,  there  have  been  more 
bad  cases  during  that  period  than  were  to  be  met  with  before. 

Looking  back  over  a  long  period  to  my  student  days  in 
the  later  sixties  of  last  century,  I  cannot  recall  that  my 
teachers  regarded  pneumonia  with  the  anxiety  with  which  it  is 
now  looked  upon  ;  and,  indeed,  one  eminent  clinical  professor 
(Hughes  Bennett)  appeared  to  consider  it  as  a  by  no  means 
formidable  malady  when  treated  by  the  method  he  advocated, 
namely,  no  drugs,  but  feeding  the  patient.  He  was  wont  to 
exhibit  to  our  admiring  eyes  a  long  list  of  over  100  uncom- 
plicated cases  without  a  death,  treated  after  his  plan,  which  he 
contrasted  with  the  results  obtained  under  the  old  antiphlogistic 
methods.  So,  later  on  in  the  earlier  years  of  my  practice,  I 
can  remember  that  one  regarded  pneumonia  as  a  disease  very 
satisfactory  to  treat,  since  by  far  the  greater  number  had  it 
comparativeh'  mildly,  and  made  good  recoveries.  This  both 
in  private  and  hospital  work. 

When  epidemic  influenza  reappeared  in  our  country  in 
1890  pneumonia  was  one  of  the  most  prominent  and  serious 
of  the  complications  or  sequelae  of  that  disease,  and  an  unusual 
number  of  cases  and  of  deaths  resulting  attracted  the  notice  of 
medical  men.  Each  succeeding  year  since  that  time  influenza 
has  been  present,  although  not  always  in  distinctly  epidemic 
form,  and  pneumonia  has  shown  itself  not  infrequently  as  an 
associated  disease.  From  many  observations  I  feel  sure 
that  not  a  few  cases  of  pneumonia  are  ushered  in  by  influenza, 
so  that  probably  in  a  not  inconsiderable  proportion  the  patient 
suffers  from  the  action  of  a  double  toxin.  If  that  be  so,  it  is 
not  surprising  that  pneumonia  should  oftener  assume  a  severer 
form  than  was  formerly  the  case.^ 

Whether  this  be  admitted  or  not,  there  are  few  physicians 
who  will  deny  that  pneumonia  is  an  anxious  disease  as  to  its 
prognosis,  and  the  question  will  sometimes  arise  as  to  whether 
there  are  any  means  available  whereby  one  may  be  able  to 
forecast  with  some  degree  of  probability  the  type  the  disease 
is  to  assume  and  the  course  the  case  is  to  pursue.  For  certainly 
there  are  favourable  and  unfavourable  types,  which  may  declare 

'■  I  am  indebted  to  Dr.  J.  Craufurd  Dunlop,  Superintendent  of  the  Statis- 
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themselves  sometimes  sooner,  sometimes  later,  in  the  progress 
of  a  case. 

It  may  be  as  well  to  state  at  the  outset  that  there  are  no 
means  of  foretelling  at  the  beginning  how  the  case  will  termi- 
nate ;  and  few  diseases  are  more  treacherous  in  their  liability 
to  deviate  from  a  normal  into  an  abnormal  course.    Nevertheless, 


tical   Departmeni  of  Registrar-General  for  .Scotland,  for  the  following  table. 
The  special  influenza  years  were  1891,  1895,  1897,  and  1900:— 

Death-rates  per  100,000/rom  Pneumonia  and  Bronchitis  in  Scot/aiiti. 
in  Giasgou',  and  in  Edinburgh,  1880-1905. 
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there  seem  certain  considerations  suggested  by  attentive  obser- 
vation of  cases  which  may  be  of  use  in  the  direction  desired, 
and  it  is  to  set  forth  some  of  these  that  is  one  of  the  objects  of 
this  paper.  Let  me  again  say,  however,  that  these  are  only 
personal  observations  which  have  impressed  themselves  upon 
me,  and  that  they  by  no  means  exclude  others  which  I  may 
have  failed  to  make  ;  while  on  the  other  hand  they  may  be 
called  in  question  by  the  experience  of  other  observers. 

I.  Some  General  Points  in  Prognosis. — It  has  been  said  that 
the  prognosis  in  pneumonia  largely  depends  upon  what  the 
patient  brings  to  the  pneumonia,  and  this  of  course  suggests 
such  consideration  as  age,  habits,  previous  health,  existing 
disease,  etc.  Upon  most  of  such  points  there  will  generally  be 
found  a  common  agreement  in  the  experience  of  physicians, 
and  accordingly  only  a  brief  reference  to  these  need  be  made. 

The  matter  of  age  is  a  potent  factor  in  the  prognosis  of 
pneumonia.  Excluding  infants,  in  whom  the  death-rate  is  very 
high,  the  disease,  if  uncomplicated,  in  the  )-oung  and  middle- 
aged  who  have  been  previously  healthy  may  usually  be  expected 
to  run  a  favourable  course.  But  it  is  very  different  in  the  case 
of  the  old.  In  persons  over  60,  and  especially  over  70,  the 
mortality  rate  is  probably  not  less,  but  more,  than  50  per  cent., 
no  matter  what  may  have  been  the  previous  state  of  health  or 
mode  of  living. 

Of  all  conditions  of  life  included  under  the  term  habits,  that 
of  alcoholic  intemperance  stand  most  prominent  in  relation  to 
pneumonia.  A  generally  acknowledged  predisposing  cause  of 
the  disease,  it  is  a  formidable  element  in  prognosis.  All  the 
advantage  which  youth  and  vigour  might  present  in  combating 
an  attack  of  pneumonia  is  undone  by  alcoholism,  and  the 
young  are  as  apt  to  succumb  as  the  old.  In  going  over  m\' 
hospital  records  of  fatal  cases  of  pneumonia  throughout  a  long 
series  of  years,  I  have  been  painfully  impressed  by  the  fact 
that  in  the  majority  the  patient  had  confessed  either  to  being 
habitually  intemperate,  or  to  having  been  drinking  heavih- 
before  the  attack. 

In  his  Annual  Reports  as  Medical  Registrar  of  the 
Edinburgh  Royal  Infirmary,  the  late  Dr  Lockhart  Gillespie 
brought  out  some  interesting  facts  on  this  subject.  Taking 
the  following  years  which  have  been  selected  very  much  at 
random  : — 
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In  1 899- 1 900,  of  19  alcoholic  pneumonias,  17  died. 
„    1 900- 1 90 1,  „      5  ..  all  died. 

„    1 901- 1 902,  ,,22  18  died. 

Pneumonia  occurring  in  the  course  ui  chronic  maladies, 
such  as  heart  disease,  Bright's  disease,  diabetes,  etc.,  is  of  grave 
import,  and  it  is  no  less  so  when  it  arises  during  the  progress 
of  any  of  the  acute  infectious  diseases.  On  the  other  hand, 
when  pneumonia  is  itself  complicated  with  endocarditis,  neph- 
ritis, or  meningitis,  the  prognosis  is  of  the  gravest. 

Pneumonia  occurring  after  operations  is  every  now  and 
then  encountered  by  surgeons,  and  is  a  cause  of  anxiety  and 
disappointment  in  cases  where  the  surgical  procedure  had 
proved  successful.  In  such  operations  as  laparotomy  for  a 
perforated  gastric  ulcer,  or  for  appendicitis,  the  surgeon's  suc- 
cessful efforts  are  occasionally  frustrated  by  the  supervention 
of  pneumonia.  But  even  such  an  untoward  occurrence  need 
not  cause  one  to  abandon  hope.  In  one  of  the  most  desperate 
cases  of  apjxindicitis  I  have  ever  had  to  do  with,  pneumonia 
set  in  about  4  days  after  the  operation,  yet  happily  the  patient 
made  a  good  recoverv'  ;  and  quite  recentlj"  in  this  Society  we  had 
the  pleasure  of  listening  to  an  excellent  clinical  record  of  a 
successful  operation  for  a  perforated  gastric  ulcer  in  a  boy  who, 
thereafter,  made  the  narrowest  possible  cscai>e  with  his  life 
from  the  supervention  of  pneumonia,  but  ultimately  recovered 
perfectly. 

It  is  obvious  that  in  all  such  cases  much  must  depend  u]x)n 
the  patient's  age,  constitution,  and  habits. 

Pneumonia  occurring  in  the  insane,  particularly  in  the  case 
of  the  acuter  forms  of  insanity,  is  of  grave  prognosis. 

2.  Prognostic  I ndications  dfrix'ed  from  llif  Incidcncf  of  the 
Attack. — There  are  cases  which  are  bad  from  the  ven,-  first, 
exhibiting  cither  a  profound  tox.xmia,  as  ma>'  sometimes  be 
seen  in  strong  middle-aged  men  ;  or  an  extreme  asthenia,  as  is 
often  seen  in  the  aged.  In  both  these  classes  treatment  has  no 
chance,  and  they  sink  early  -  in  2  or  3  days. 

Apart  from  such,  I  have  had  occasion  to  notice  in  many 
instances  that  severe  gastric  symptoms,  such  as  violent  vomiting 
and  gastric  or  abdominal  pain,  often  precede  a  sharp  or  serious 
attack.  Not  long  since  I  saw  an  example  of  this  in  a  gentle- 
man aged   58,  previously   in  g<x)d   health.      He  was  suddenly 
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seized  with  shivering  and  vomiting  accompanied  by  very  severe 
abdominal  pain  referred  to  the  region  of  the  umbiHcus.  There 
were  as  yet  no  respiratory  symptoms,  but  the  temperature  was 
over  103°  from  the  beginning,  and  I  indicated  even  then  that 
the  case  might  turn  out  to  be  one  of  pneumonia,  which  it  did, 
and  proved  fatal  in  a  week.  I  have  been  told  by  surgeons 
that  the  pain  referred  to  may  sometimes  be  accompanied  b}- 
unilateral  or  general  rigidity  of  the  abdominal  walls,  so  as 
strongly  to  stimulate  some  serious  intra-abdominal  lesion  ;   and 

1  have  myself  seen  these  symptoms  mistaken  for  appendicitis. 

Whether  such  abdominal  pain  may  be  reflected  from  the 
diaphragmatic  pleura,  or  whether,  as  seems  not  unlikely,  it  ma\- 
indicate  some  profound  disturbance  of  the  pneumo-gastric 
nerve  early  in  the  disease,  the  statement,  I  think,  will  be  found 
frequently  true  that  severe  gastric  symptoms  in  the  initial  stage 
of  a  pneumonia  mark  a  severe  case.  The  same  may  be  said 
when  pleuritic  pain  exists  to  an\-  great  extent,  rendering  the 
breathing  catchy  and   difficult. 

Another  early  symptom  of  anxious  import  is  copious  per- 
spiration (not  induced  by  diaphoretics),  with,  at  the  same  time, 
a  high  temperature.  Such  cases  exhibit  marked  prostration, 
and,  in  the  aged  particularly,  a  fatal  result  is  not  uncommon  in 

2  or  3  days  from  the  onset  of  the  attack.  Profound  toxaemia 
with  vaso-motor  paresis  is  indicated  in  examples  of  this 
kind. 

It  is  well  known  that  nervous  .s\'mptoms  may  usher  in  a 
case  of  pneumonia,  and  obscure  for  a  time  the  diagnosis.  In 
drunkards,  delirium  tremens  may  be  one  of  the  early  accom- 
paniments of  pneumonia.  It  is  a  safe  rule  in  every  case  of 
delirium  tremens  to  take  the  temperature,  observe  the  breathing, 
and  examine  the  lungs,  particularly  their  apices.  The  prognosis 
in  such  cases  is  anxious  in  all,  and  grave  in  many — death 
sometimes  occurring  with  startling  suddenness.  Again,  con- 
vulsions may  be  the  earliest  symptoms  in  the  case  of  children, 
and  may  sometimes  suggest  a  diagnosis  of  meningitis  ;  but 
here,  too,  the  temperature  and  the  respiration  may  serve  to 
prevent  error.  According  to  my  experience  such  cases, 
although  often  marking  the  onset  of  a  severe  attack,  are  not 
necessarily  of  evil  prognosis. 

3.  Prognostic  Indications  during  the  Course  of  the  Disease. — 
The  ability  to  sleep,  even  for  short  periods,  is  of  great  import- 
I 
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ance  in  pneumonia,  and  may  greatly  influence  the  progress 
of  a  case.  No  doubt  the  tendency  is  to  wakefulness,  and 
the  cough  and  respiratory  embarrassment  are  against  any 
lengthened  periods  of  rest.  But  marked  and  persistent 
insomnia  is  a  grave  symptom.  It  has  occurred  to  me  to 
see  cases  where  no  sleep  whatever  could  be  obtained  even  by 
hypnotics,  and  such  cases  very  frequently  ran  an  unfavourable 
course.  Closely  associated  with  this  is  delirium.  While  many 
patients  exhibit  this  symptom  in  moderate  amount,  particularly 
if  the  temperature  runs  high,  there  is  no  doubt  that  delirium 
to  any  considerable  extent  usually  indicates  an  anxious  case. 
In  drunkards,  as  already  stated,  delirium  may  be  one  of  the 
earliest  symptoms  ;  but  it  may  present  itself  altogether  apart 
from  this,  and  arise  as  the  case  is  advancing.  It  may  assume 
an  active  type,  the  patient  trying  to  get  out  of  bed,  or,  again, 
it  may  be  of  the  low  t)'phoid  muttering  form  with  increasing 
cyanosis.      In  both  such  cases  the  jirognosis  is  bad. 

The  course  of  the  temperature  in  pneumonia  cannot  be 
said  to  furnish  such  reliable  guidance  to  the  prognosis  as  one 
might  ]jerhaps  have  expected.  Nevertheless  there  are  some 
points  of  interest  to  be  noted.  In  favourable  cases  the 
maximum  temperature  .seems  to  be  attained  in  the  early  days 
of  the  attack.  On  the  fourth  or  fifth  day  a  sharp  descent  of 
temperature  to  nearly  normal  may  occur  (a  pseudo-crisis),  but 
this  is  commonly  succeedetl  by  as  swift  a  rise,  although  not 
perhaps  to  so  high  a  point  as  before.  Cases  where  the 
temperature  continues  very  high  (105  ),  with  little  or  no 
remission,  are  usually  an.vious  as  to  prognosis.  It  is  to  be 
remembered  that  cases  of  pneumonia  of  severe  and  dangerous 
type  may  be  accompanied  with  comparatively  low  tem|>eralurcs, 
particularly  in  the  aged. 

Probably  the  main  determining  factor  in  the  prognosis  of 
pneumonia  is  the  condition  of  the  heart.  That  the  pneumonia 
toxin  is  a  iicart  poison  (acting  both  through  tlic  vaso-motor 
centres,  and  also  directly  ujxin  the  cardiac  muscle),  as  well  as 
a  lung  poison,  there  is  reason  to  believe,  and  its  lethal  action 
is  not  by  any  means  de|>endent  upon  the  amount  <)f  lung 
involved.  It  has  occurred  to  me  to  sec  many  cases  exhibiting 
profound  and  fatal  tox.emia  where  the  amount  of  lung  aflTccled 
was  singularly  small.  While  embarrassment  of  the  right  side 
of   the    heart    from    over-distension    of   its   cavities    is    justly 
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regarded  as  one  of  the  special  dangers  of  pneumonia,  I  am 
convinced  that  the  left  side  does  not  escape,  but  suffers  from 
the  toxic  action  of  the  disease  in  a  way  which  may  precipitate 
sudden  or  gradual  heart  failure.  In  this  connection  the  pulse 
is  of  the  greatest  consequence  prognostically  in  pneumonia. 
At  first  full  and  bounding,  it  tends  to  become  smaller  and 
emptier.  Its  rate  is  important.  In  favourable  cases  in  adults 
it  rarely  attains,  and  still  more  rarely  exceeds,  120,  even  in  the 
height  of  the  attack.  When  the  rate  approaches  130  the 
prognosis  is  grave,  and  when  it  reaches  or  exceeds  140  it  is 
seldom  that  the  patient  recovers.  I  have,  however,  treated  a 
case  where  for  a  short  time  the  pulse  was  almost  uncountable 
— not  less  than  i  80 — and  yet  the  patient  rallied  and  made  a 
good  recovery.  Whether,  in  this  instance,  the  favourable 
result  was  to  be  ascribed  to  the  very  large  doses  of  digitalis 
which  were  administered  as  a  last  resort  it  is  impossible  to 
say.  In  none  of  its  features  is  pneumonia  more  apt  to  exhibit 
its  treacherous  character  than  in  the  pulse.  In  the  course  of 
a  few  hours  a  case  which  in  all  respects  seemed  going  on 
favourably,  with  all  the  symptoms  moderately  developed,  may 
become  alarming  in  the  extreme  by  the  change  in  the  rate  and 
character  of  the  pulse,  which  becomes  rapid  and  small.  Such 
cases  are  usually  fatal  very  soon  after  this  change.  At  other 
times  the  lowering  of  blood  pressure  is  slower,  but  is  yet  pro- 
gressive, and  the  prognosis  is  no  better.  Such  cases  somewhat 
resemble  in  their  clinical  characters  the  heart  failures  in 
diphtheria,  and  are  as  resistent  to  treatment.  In  old  people 
the  rate  is  less  important  than  the  character  of  the  pulse — 
emptiness  and  irregularity  being  unfavourable  signs. 

I  always  like  to  see  a  fair  amount  of  expectoration  in  a 
case  of  pneumonia,  and  where  this  is  absent,  and  especially 
where  it  ceases  during  the  progress  of  the  attack,  there  usually 
exists  ground  for  anxiety.  Sputum  is  much  less  common  in 
apical  than  in  basal  pneumonia.  Rusty  sputum  is,  I  think, 
better  than  bloody  sputum,  while  prune  juice  or  foetid  sputum 
is  of  evil  omen.  I  have,  however,  seen  more  than  one  case 
where  the  sputum,  from  its  appearance  and  its  odour, 
indicated  the  probable  existence  of  a  limited  amount  of 
gangrene  in  a  pneumonic  area,  and  where  yet  the  patient 
recovered. 

Double    pneumonia    is   generally   and   rightly   regarded   as 


132  LOBAR    PNEUMONIA 

extremely  grave.  Nevertheless,  recoveries  even  from  this  con- 
dition do  occur.  Almost  as  serious  is  the  entire  solidification 
of  one  lung. 

I  have  had  but  limited  e.K|jerience  of  the  examination  of 
the  blood  in  pneumonia,  but  in  those  instances  in  which  it  was 
resorted  to  a  moderate  leucoc}tosis  was  pra-Jent  in  the  favour- 
able cases. 

4.  Prognostic  Indkalious  about  the  Critical  Period. — A 
favourable  crisis  is  constituted  by  a  coincident  fall  in  tem- 
perature, pulse,  and  respirations,  by  the  reappearance  of 
chlorides  in  the  urine,  and  by  the  aspect  of  relief  the  patient 
wears.  This  latter  .sjmptom  is  sometimes  a.s  conspicuous  as  it 
is  in  the  crisis  of  typhus  fever,  and  strikes  the  obser\ant 
physician  at  once.  This  change  takes  place,  as  a  rule,  some 
time  between  the  seventh  and  eleventh  day.  Any  failure  in 
conformity  to  these  critical  events  must  ever  be  regarded  with 
anxiet)'  or  suspicion.  Thus,  should  the  temperature  markedly 
fall  at  this  period,  but  the  pulse  continue  rapid  or  even  in- 
creased in  rate,  there  is  reason  to  fear  some  untoward  event, 
and  it  has  occurred  to  me  to  meet  with  instances  of  sudden 
heart  failure  in  such  a  case.  Again,  should  the  temj>craturc 
;it  this  period  rise  and  the  respirations  increase,  one  may  find 
the  explanation  in  an  extension  of  the  disease  to  other  parts 
(jf  the  lung,  as  I  have  more  than  once  observed  ;  or  there  may 
be  some  c(jmplicalion  in  the  form  of  a  purulent  pleurisy,  as  has 
been  frequently  noticed  in  those  |)neumonias  with  a  distinct 
influenzal  element  in  them,  and  an  exploratory  puncture  may 
be  of  considerable  service  for  prognosis  and  treatment.  It  need 
scarcely  be  said  that  this  latter  complication,  although  grave,  is 
by  no  means  hopeless. 

Any  symptom  of  faintness  or  collapse  about  the  time  of 
the  crisis  is  of  evil  omen,  and  should  suggest  the  greatest 
watchfulness  and  care.  Death  with  striking  suddenness  on 
slight  exertion,  such  as  being  raised  up  to  be  fed,  has,  in  m\' 
hospital  ex|ierience,  occurred  more  than  once,  just  as  one  has 
seen  it  about  the  crisis  in  t_\phus,  and  I  have  alwa_\s  been  in 
the  habit  of  giving  instructions  to  nurses  to  move  the  patient 
as  little  as  |X)Ssible  about  this  time.  For  the  same  rca.son 
much  examination  of  the  chest  is  to  be  deprecated.  It  has 
always  seemed  to  me  that  so  little  about  this  jx^riod  may  turn 
the  scale  and  settle  the  patient's  fate. 
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The  fever  may  persist  long  after  the  usual  time  for  the 
crisis  owing  to  delayed  resolution  in  the  lung,  and  the  case 
may  go  on  for  several  weeks,  and  terminate  by  lysis.  This 
may  be  sometimes  observed  in  children,  and  it  has  also  been 
noticed  in  alcoholic  adults.  A  similar  character  is  often 
noticed  in  that  not  very  uncommon  class  of  cases  where  the 
pneumonia  is  of  insidious  development,  in  which  neither  the 
onset  nor  the  termination  are  so  well  defined  as  in  the  ordinary 
form.  Such  cases  are  not  unfrequently  anxious  as  to  prognosis. 
I  have  only  rarely  seen  a  case  of  lobar  pneumonia  end  in 
pulmonary  phthisis. 

Treatment. — Only  a  short  reference  can  at  present  be  made 
to  this  subject,  but  it  may  be  useful  to  briefly  consider  the 
lines  along  which  treatment  ma}'  be  advantageously  directed 
in  pneumonia.  The  disease  being  to  all  intents  and  purposes 
a  fever  with  a  short  self-limited  course,  it  is  obvious  that  we 
have  little  in  our  power  to  arrest  its  progress.  Doubtless,  as 
in  other  fevers,  some  cases  appear  to  abort  or  to  terminate  early, 
as  it  were  naturally,  but  this  is  rare.  The  attempts  to  accom- 
plish this  result  by  injections  of  sera  have  not  as  yet  j'ielded 
very  encouraging  results,  although  one  need  not  despair  of  yet 
seeing  this  disease  brought  under  control.  On  the  whole,  the 
physician's  work  seems  best  confined  to  dealing  with  such 
salient  symptoms  as  demand  attention,  and,  beyond  this, 
general!}'  guiding  the  patient  through  the  ordeal.  When 
brought  to  deal  with  a  case  of  pneumonia  I  try  to  lay  the 
injunction  upon  myself,  "  Beware  of  meddling  too  much,"  for 
that  there  may  be  too  much  meddling  I  am  convinced,  and  I 
am  not  sure  that  I  have  not  seen  cases  which  would  have 
done  better  than  they  did  had  there  been  less  feeding,  less 
medicating,  and  less  stimulating  than  they  were  subjected  to. 
I  believe  it  to  be  easy  to  err  therapeutically  in  these  three 
directions.  And  yet  the  physician  cannot  stand  idly  by  a 
case  of  pneumonia,  for  it  is  certain  that  much  may  depend 
for  a  favourable  issue  upon  his  well-considered  and  timely 
efforts. 

Depletion  by  venesection  or  leeching  early  in  the  attack, 
as  practised  by  some  excellent  authorities,  and  theoretically 
assented  to  by  others,  has  not,  in  the  limited  use  of  it  I  have 
made,  been  attended  with  an}-  notable  success,  but  the  cases  in 
which  it  was   resorted   to  were  hospital  patients,  whose  general 
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condition  might  be  less  favourable  to  successful  treatment  of 
this  kind. 

I  shall  now  briefly  refer  to  some  of  the  symptoms  that  may 
demand  special  attention  : — 

Pain  in  the  side  is  frequently  an  early  symptom,  and  it  is 
sometimes  severe  and  long  continued.  Dejjcndintj  as  it  docs 
upon  the  accompanying  pleuritis  it  may  prove  a  serious  hind- 
rance to  respiration  from  its  sharp  cutting  character.  A  small 
hypodermic  injection  of  morphine  (gr.  Jth  or  Jth)  will  usually 
afford  quick  relief,  and  this  drug  may  be  safely  administered  at 
this  early  stage.  But  that  is  not  the  only  remedy.  Consider- 
able discussion  has  taken  place  as  to  whether  cold  or  warm 
applications  are  the  more  useful  for  this  condition.  I  have 
made  extensive  trial  of  both.  As  regards  cold,  I  found,  in  my 
hospital  cases,  that  more  than  half  of  the  patients  in  whom 
a  protected  ice-bag  was  placed  u[K)n  the  painful  side  expressetl 
relief,  and  liked  it ;  but  a  not  inconsiderable  number  could 
not  bear  it,  and  wished  it  removed.  It  seemed  most  suitable 
in  the  young  and  vigorous.  Apart  from  its  pain-relieving 
effect,  I  do  not  think  that  the  application  of  cold  has  any 
further  influence  upon  the  progress  of  the  case,  but  I  have  not 
observed  any  evidence  that  it  tends  to  spread  the  area  of 
inflammation  in  the  lung  as  some  have  asserted.  External 
warmth  is,  as  a  rule,  well  borne,  but  great  heat  is  unncccssarj*, 
and  is  a[)t  to  aggravate  the  jiaticnt's  discomfort,  especially  if 
the  temperature  is  high.  The  old  jacket  jwultice  is  now  mostly 
discarded,  but  a  light  poultice  on  the  aflectcd  side  may  afford 
relief.  It  need  onlj-  be  moderately  warm.  How  often  have 
I  seen  the  backs  of  patients  with  pneumonia  scalded  and  raw 
to  a  painful  degree  from  too  hot  fomentations  or  jwultices,  or 
from  the  application  of  turpentine.  Twice,  at  least,  I  have  seen 
death  result  from  extensive  sloughing  of  tiie  skin  of  the  back 
from  hot  poultices.  That,  in  such  an  acute  and  toxic  malady 
as  i^neumonia,  there  may  be  a  vulnerability  of  the  body  tissues, 
including  the  skin,  is  not  improbable.  .At  all  events  it  is  well 
to  look  to  the  state  of  the  surface  of  the  chest  and  back  in 
cases  of  pneumonia.  The  (iamgee  tissue  jacket  is  all  that  is 
necessary  in  cases  with  little  or  no  pain. 

Coui:;h  may  require  sjKcial  treatment  owing  to  its  urgency, 
difficulty,  and  painfulncss.  The  usual  remedies  of  carbonate 
and  chloride  of  ammonium  with  squill,  senega,  etc.,  although 
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good,  are  often  inadequate  or  ill-borne.  But  the  bronchitis 
kettle  with  tincture  of  benzoin,  menthol  or  carbolic  acid 
vaporised  frequentl}-  gives  marked  relief.  Care  has  to  be  taken 
that  the  patient's  breathing  is  not  embarrassed  by  too  great  a 
volume  of  steam. 

Dysp7ia:a  in  pneumonia  appears  to  be  connected  with  a 
variety  of  causes — a  toxic  action  upon  the  respiratory  centre, 
the  pain,  the  extent  of  lung  involved,  the  condition  of  the  other 
lung,  and  in  a  very  special  manner  the  state  of  the  heart.  In 
its  most  serious  form  it  is  apt  to  occur  far  on  in  the  case,  when 
cyanosis  or  duskiness  makes  its  appearance.  If  accompanied 
with  coarse,  moist  rales,  with  little  cough  and  no  expectoration, 
it  is  certainly  of  evil  omen,  and  treatment  is  but  too  often  of 
little  avail.  Diffusible  stimuli,  such  as  compound  spirit  of 
ether  with  aromatic  spirit  of  ammonia,  may  give  some  relief 
It  is  in  such  circumstances  that  oxygen  inhalation  is  often 
resorted  to  ;  and  this  remedy,  when  first  introduced  for  this 
purpose,  seemed  to  give  promise  of  great  usefulness.  More 
extended  experience,  however,  has  apparently  lessened  con- 
fidence in  its  efficacy,  and  it  cannot  be  said  to  occupy  the  high 
place  in  the  therapeutics  of  pneumonia  that  it  once  did.  My 
own  experience  of  its  use  has  not  been  small,  and,  upon  the 
whole,  the  results  have  been  disappointing,  notwithstanding 
that  in  some  notable  instances  it  acted  beneficially.  It  is  in 
consequence  of  such  occasional  successes  that  one  feels  con- 
strained to  give  it  a  trial  in  the  more  serious  cases  of  pneumonia. 
It  is  never  to  be  forgotten  that  an  ample  supply  and  renewal 
of  fresh  air  in  the  room  is  most  essential,  and  is  best  secured 
by  an  open  window. 

Treatment  directed  to  the  heart  must  ever  hold  a  prominent 
place.  Such  treatment  is  generally  reserved  for  that  period 
in  the  progress  of  a  case  where  there  is  a  lowering  of  blood 
pressure  and  a  pulse  which  shows  evidences  of  feebleness, 
dicrotisrn,  or  irregularity.  Digitalis,  strophanthus,  strychnine, 
and  alcohol  are  the  remedies  usually  employed  to  combat  this 
condition.  I  have  found  the  two  most  potent  to  be  digitalis 
and  strychnine.  The  former  may  be  given  pretty  freely  if  the 
effect  is  watched,  but  I  doubt  whether  the  large  doses  (a 
drachm  of  the  tincture)  some  have  recommended  are  really  of 
much  service.  Strychnine  is  most  efficacious  when  administered 
hypodermically.      It   is  a  question  whether  the  tendenc}-  is  not 
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to  the  too  frequent  repetition  of  these  strong  drugs,  particularly 
when  the  case  is  assuming  serious  characters,  and  whether  more 
harm  may  not  be  produced  than  good. 

The  question  of  alcohol  in  pneumonia  has  been  a  much 
debated  one.  There  can  be  little  doubt  that  the  same  value 
does  not  now  attach  to  its  use  as  a  heart  supporter  in  this 
disease  as  once  did.  Indeed  many  now  believe  that  it  is 
unnecessary  in  most  cases,  and  that  even  where  it  ap|>ears  to 
be  indicated,  as  in  the  case  of  the  aged  and  feeble,  its  employ- 
ment in  any  but  small  amount  may  be  hurtful.  While  far 
from  denying  it  a  place  in  the  therajK'utics  of  pneumonia,  I 
hold  to  the  view  now  expressed,  and  I  believe  it  to  be  inferior 
in  value  to  strychnine  for  the  heart.  This  latter  agent  I  have 
sometimes  thought  might  often  be  administered  earlier  in  the 
course  of  the  disease  with  advantage,  and  I  have  occasionally 
begun  its  use  whenever  the  case  came  under  ob.servation.  with 
good  effect. 

The  treatment  of  Insomnia  is  often  attended  w  ith  difficulty 
and  disappointment,  a  remedy  which  succeeded  in  one  case 
hopelessly  failing  in  another.  Paraldehyde  in  full  doses  given 
by  the  mouth  or  rectum  succeeds  with  a  good  many,  and  in 
alcoholic  cases  is  one  of  the  best  hypnotics.  Chloral  along 
with  digitalis  I  have  known  answer  |>articularly  well.  Sul- 
phonal,  trional,  and  veronal  occasionally  succccfl,  but  .ire  less 
trustworthy,  and  the  same  may  be  said  of  the  bromides  and 
also  of  alcohol.  Opium  in  any  form  or  any  dose  I  rather 
shrink  from  administering  in  the  advancing  or  advanced  stage 
of  a  pneumonia,  having  seen  on  more  than  one  occasion  reason 
to  regret  its  having  been  used. 

Delirium,  if  of  moderate  amount,  can  often  be  controlled 
by  some  of  those  remctiies  suitable  for  insomnia.  Hut  in  the 
more  active  forms  other  measures  have  to  be  resorted  to. 
The  application  of  an  ice-bag  to  the  head,  when  tolerated, 
may  be  of  service.  In  cases  showing  great  c.vcitcnicnt  I  have 
used  hyoscine  with  success  so  far  as  calming  the  patient  was 
concerned  ;  but,  as  already  .stated,  .such  cases  arc  ver\'  often 
fatal. 

The  pytfxia  of  pneumonia  does  not  often  call  for  s|)ccial 
treatment.  When  the  temixrrature  runs  high  much  c«imfort 
may  be  afforded  by  sponging  such  parts  of  the  body  as  can 
be   readily  gained   access   to  with   tepid   or  cold   water      The 
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temperature  may  be  lowered  a  little  in  this  way,  and  the  pro- 
cedure is  by  no  means  unpleasant  to  the  feverish  patient. 
Antipyretic  drugs  are  not  advisable  from  their  heart-depressing 
tendency.  Even  quinine  ma_\-  produce  a  considerable  amount 
of  cardiac  disturbance. 

All  the  therapeutic  measures  referred  to  I  have  from  time 
to  time  made  use  of,  and  their  number  could  be  multiplied 
were  it  not  that  this  communication  has  already  extended  to 
an  undue  length.  For  the  same  reason  any  reference  to  diet 
in  pneumonia  must  be  foregone,  beyond  the  remark  that  there 
is  danger  in  over-feeding  the  patient  The  dietetic  rules,  as 
indeed  the  whole  therapeutics  of  pneumonia,  should  be  carried 
out  on  the  lines  applicable  to  any  fever  ;  and  while  it  is  true 
that  there  is  no  routine  treatment  in  pneumonia,  and  that 
every  case  presents  its  own  individuality  and  forms  a  separate 
problem,  the  vigilant  physician  will  anxiously  follow  its  various 
steps,  and  keep  in  view  as  the  main  object  of  his  efforts  the 
encouraging  and  supporting  of  the  forces  of  nature  to  combat 
successfully  and  overcome  this  formidable  disease. 


2.  ON  THE   USE  OF  THE  OPSONIC   INDEX   IN 
THE  DIAGNOSIS   OF  TUBERCULOSIS 

By  Ian  Struthers  Stewart,  M.D.,  and  L.  C.  Peel  Ritchie,  Ch.M., 
F.R.C.S.,  Ed.  (Research  Students,  University  of  Edinburgh.)  From 
the  Surgical  Laboratory,  University  of  Edinburgh 

In  all  forms  of  tuberculosis  early  diagnosis  is  essential  to 
successful  treatment,  but  frequently  the  diagnosis  is  uncertain 
on  account  of  the  indefiniteness  of  the  physical  signs  in  the 
earliest  stages.  The  result  of  this  is  that  valuable  time  is  lost, 
as  it  is  not  always  politic  to  treat  a  case  as  one  of  tuberculosis 
unless  the  diagnosis  is  certain. 

Hitherto,  apart  from  clinical  or  direct  pathological  evidence 
of  the  existence  of  tubercle,  the  only  method  which  might  be 
considered  reliable  is  the  observation  of  temperature  changes 
resulting  from  the  inoculation  of  Koch's  old  tuberculin.  Con- 
siderable difference  of  opinion  exists  as  to  the  reliability  of  the 
results  so  obtained.  At  the  best  the  method  is  cumbersome, 
necessitates  the  patient  being  confined  to  bed  under  careful 
observation   for  several   days,  and  ma}'  require  to  be  repeated 
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more  than  once  before  a  conclusion  is  arrived  at.  Add  to  this 
the  jx)ssible  discomfort  and  risk,  though  this  is  denied,  to 
which  the  patient  is  subjected  as  a  result  of  the  large  doses 
employed.  While  Koch  on  the  one  hand  claims  99  per  cent, 
of  success,  the  error  is  generally  estimated  at  about  10  j)er 
cent.  Its  employment  is  also  limited  by  the  fact  that  it  cannot 
be  adopted  when  the  patient  is  already  exhibiting  a  temperature 
rising  over  100'  F. 

The  morphological  e.xamination  of  the  blood  and  the 
presence  of  the  diazo-reaction  in  the  urine  are  too  uncertain, 
especially  in  the  earl)-  stages,  to  obtain  an  assured  position 
among  the  means  of  diagnosis. 

We  propose  to  bring  before  you  to-night  a  method  at 
which  we  have  been  working  for  some  time,  and  by  which  we 
think  it  possible  to  diagnose  tubercle  even  when  the  symptoms 
and  signs  are  not  conclusive.  The  method  consists  of  the 
injection  of  a  minute  dose  of  tuberculin  R.  in  conjunction 
with  the  observation  of  the  tubcrculo-opsonic  index  of  the 
blood  before  and  after  inoculation.  Our  conclusions  arc 
based  on  observations  made  on  122  con.secutivc  cases,  which 
include  the  more  common  forms  of  medical  and  surgical 
tuberculosis. 

The  first  point  we  propose  to  take  up  is  the  question 
whether  one  estimation  of  the  tubcrculo-opsonic  intie.x  gives 
sufficient  grounds  for  the  formation  of  a  diagnosis  of  tubercle,  as 
has  been  put  forward  by  several  observers. 

We  have  divided  our  cases  into  the  following  groups : — 

1.  Cases  in  which  there  is  ever)'  reasonable  ground  for 
coming  to  the  diagnosis  of  tuberculosis.  In  a  large  projwrtion 
this  conclusion  is  based  upon  pathological  proof  from  the 
examination  of  discharges,  sputum,  urine,  etc.,  or  by  operation, 
and  in  the  remainder  upon  the  continued  ob.scr\ation  of  the 
clinical  course  of  each  case. 

2.  Ca.ses  cither  normal  or  suffering  from  diseases  other 
than   tuberculosis. 

A  few  cases  in  which,  on  the  grounds  just  mentioned,  we 
have  not  felt  justified  in  coming  to  any  definite  conclusion, 
have  been   left  out  of  consideration. 

Several  ob.servers  have  shown  that  the  tubcrculo-opsonic 
index  may  vary  slightly  in  health.  The  normal  limits  of 
variation  are  from  0.8   to    1.2. 
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The  first  group,  i.e.  the  tuberculous,  comprises  a  total  of 
eight\'-t\vo  cases.  Of  these,  forty-one  have  their  tuberculous- 
opsonic  index  within  the  normal  limits,  and  fort}'-one  outside. 
This  group  comprises  cases  of  pulmonary  tubercle,  gland 
tuberculosis,  tuberculosis  of  bones  and  joints,  and  a  small 
group  of  tuberculosis  in  various  other  parts.  The  cases  of 
pulmonary  tubercle  in  an  acute  stage  all  showed  the  tuberculo- 
opsonic  index  above  normal,  in  chronic  cases  the  index  was 
found  to  be  either  normal  or  subnormal.  In  the  cases  of  gland 
tuberculosis  the  rule  was  to  find  a  subnormal  index,  but  in  a 
small  proportion  of  cases  the  index  was  found  to  be  up  to  the 
highest  normal  limit.  In  tuberculosis  of  the  bones  and  joints, 
by  far  the  larger  number  of  the  cases  had  their  tuberculo- 
opsonic  index  within  the  limits  of  health,  the  rest  being 
subnormal,  with  the  exception  of  three  in  which  the  index 
was  high.  In  the  non-tuberculous  cases  the  majority  were,  as 
one  would  expect,  within  normal  limits,  and  of  those  outside, 
with  one  exception,  the  index  was  subnormal.  The  cases 
showing  the  subnormal  index  were,  with  one  exception,  suffer- 
ing from  some  infective  disease. 

In  the  second  group  we  have  a  total  of  forty  non-tuber- 
culous cases,  and  of  these  tvvent}--nine  are  within  the  normal 
limit  and  eleven  outside. 

A  diagnosis  based  on  one  examination  of  the  tuberculo- 
opsonic  index  would  thus  have  resulted  in  the  tuberculous 
cases  in  an  error  of  diagnosis  of  50  per  cent.  On  the  other 
hand,  among  the  non-tuberculous  cases,  which  includes  many 
normals,  27.5  per  cent,  are  outside  the  normal  limits,  and  the 
relying  on  such  a  test  would  lead  to  an  error  of  that  extent. 
These  non-tuberculous  cases  outside  the  normal  were,  with  one 
exception,  subnormal. 

In  acute  tuberculous  cases,  if  the  opsonic  index  be  noted 
daily  for  several  days  in  succession,  it  will  be  seen  that  instead 
of  remaining  more  or  less  stationary,  as  in  health,  it  varies 
considerably,  being  one  day  low  and  another  day  high.  As 
might  easily  happen,  one  examination  of  the  opsonic  index 
might  be  made  for  diagnosis  and  fall  at  a  period  between  the 
two  extremes  of  variation,  when  the  index  was  within  normal 
limits,  and  so  lead  to  error  in  diagnosis. 

In  the  paper  by  one  of  us  in  conjunction  with  Dr  Lawson, 
of  Banchory,  read   before  the  Society,  it  was  shown  that   if  a 
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small  quantity  of  tuberculin  R.  were  injected  into  a  patient 
suffering  from  tuberculosis,  there  was  a  diminution  in  the 
opsonic  index,  but  that  in  a  healthy  jx-rson  the  reverse  was 
shown  to  be  the  case.  Following  out  this  line  of  inquir}-.  we 
have  inoculated  and  examined  the  blood  of  seventy-five  cases. 
Before  giving  the  results,  it  is  proposed  to  describe  the  methods 
carried  out  in  all  these  cases. 

On  the  first  day  the  patient's  blood  is  taken  and  the 
opsonic  index  to  tubercle  estimated.  An  inoculation  of  tuber- 
culin R.  is  given.  The  tuberculo-opsonic  index  is  further 
estimated  on   the  two  following  days. 

For  the  purposes  of  control  the  bloods  of  both  observers 
were  taken  and  examined  separately  and  the  average  found. 
The  figures  so  obtained  were  used  as  representing  the  normal 
opsonic  index  of  i  for  that  .series  of  preparation.s.  The  sera 
of  the  two  controls  were  not  mixed,  as  the  method  of  separate 
controls  makes  it  easier  to  exclude  technical  errors.  It  was 
customary  to  count  the  number  of  bacilli  ingested  by  at  least 
1 20  polymorpho-nuclear  leucocytes,  as  in  the  o])inion  of  the 
writers  thirty  cells  are  not  sufficient. 

The  dose  of  tuberculin  R.  found  most  suitable  in  the  case 
of  adults  was  sna  mgrm.,  and  in  children  under  12,  in'oo  mgrm. 

The  term  "  negative  phase  "  is  used  to  indicate  the  diminu- 
tion of  the  tuberculo-opsonic  index  which  follows  the  inocula- 
tion of  an  infected  person  with  tuberculin.  The  dejith  of  the 
negative  phase  as  a  rule  is  le.ss  where  the  primary  index  is  low 
than  where  it  is  high.  The  usual  fall  in  a  tulierculous  patient 
was  0.2. 

The  tuberculous  cases  which  were  ini>culated  number  sixty- 
two,  and  include  all  the  more  common  forms  of  medical  and 
surgical  tuberculosis.  In  fift\-six  of  these  ca.ses  we  have  ob- 
tained a  negative  jihasc.  This  represents  a  proportion  of  90.3 
per  cent.  In  thirteen  ca.ses,  cither  normal  or  suffering  from 
diseases  other  than  tuberculosis,  in  no  instance  did  we  obtain  a 
negative  pha.sc  after  inoculation  with  similar  doses. 

Our  conclusions  are  as  follows  : — 

1.  A  single  estimation  of  the  opsonic  index  is  an  unsatis- 
factory method  of  diagnosis,  as  Ixilh  tulx:rcular  and  non- 
tuberculous  cases   fall   within   and   without  normal   limits. 

2.  If  a  negative  phase  appears  after  inoculation,  the 
presence  of  tuberculosis  may  be  diagnosed. 


BY    DR    IAN    S.    STEWART    AND    MR    L.    C.    PEEL    RITCHIE    I4I 

3.  The  absence  of  a  negative  phase  indicates  the  absence 
of  a  tuberculous  infection. 

The  method  which  we  advocate,  as  may  be  seen,  compares 
favourably  with  all  that  has  been  claimed  for  the  reliability  of 
the  old  tuberculin  test.  It  has,  however,  the  distinctive  advan- 
tages of  being  applicable  to  any  and  every  case,  of  interfering 
in  no  way  with  the  patient's  ordinary  avocation.  The  tuber- 
culin employed  is  a  bacillary  product  and  is  free  from  such 
toxins  as  the  old  tuberculin  contained.  The  dose  given  is  a 
small  one,  being  within  the  therapeutic  limits.  We  have  given 
this  quantity  now  in  scores  of  cases,  and  have  never  met  with 
any  instance  of  harmful  effects  or  discomfort  attributable  to  it. 
If  treatment  with  tuberculin  R.  be  instituted  the  diagnostic 
inoculation  forms  the  first  of  the  series  of  therapeutic  injec- 
tions. In  a  few  cases  Koch's  latest  preparation,  tuberculin 
B.E.  (Bazillen-Emulsion),  which  is  of  a  similar  nature  to  T.R., 
has  been  employed  for  diagnosis  and  has  been  found  to  give 
equally  good  reactions.  It  should  further  be  noted  that  we 
find  that  the  reaction  is  a  specific  one,  that  is  to  say,  that  the 
injection  of  tuberculin  affects  only  the  tuberculo-opsonic  index, 
and  not  the  index  for  other  organisms,  such  as,  for  instance, 
staphylococci. 

Of  perhaps  equal  importance  to  the  diagnosis  of  tubercle 
in  its  early  stage  is  the  determination  of  complete  recovery 
from  a  tuberculous  infection.  From  our  observations  on  this 
point  we  have  reason  to  believe  that  the  method  described  is 
equally  applicable.  The  absence  of  a  negative  phase  cor- 
responds to  recovery  from  tuberculosis.  It  should  be  noted, 
however,  that  if  the  patient  has  been  undergoing  treatment  by 
means  of  T.R.,  the  reactions  obtained  are  unreliable  unless  a 
sufficient  time  is  allowed  to  elapse  after  the  last  inoculation  to 
permit  of  the  blood  resuming  its  normal  condition.  This  im- 
plies a  period  of  probably  at  least  two  months. 

While  the  observations  in  this  paper  have  been  confined  to 
tuberculous  infections,  it  may  be  surmised  that  this  diagnostic 
blood  reaction  to  an  injection  of  a  dead  bacillary  suspension 
might  be  adopted  with  corresponding  success  in  other  infec- 
tions, and  such  in  fact  has  been  our  experience.  We  leave 
this  point  to  be  dealt  with  on  another  occasion. 

The  opsonic  estimations  were  carried  out  in  the  University 
Surgical    Laborator}^    and  we   gladly  take  this   opportunit}'  of 
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thanking  Professor  Chiene  for  every  facilit)'  granted  to  us 
there. 

The  patients  were  for  the  most  part  attending  tlie  Surgical 
Out-Patient  Department  of  the  Infirmary.  To  the  surgeons 
in  charge  of  that  Department,  and  to  other  members  of  the 
Staff,  we  gratefully  acknowledge  the  material  placed  at  our 
disposal. 

Meeting  VII.     May  i,  1907 

I)K  Gf.okc.k  H  LSI  eh,  Vice-President^  in  the  Chair 

OklCINAL    COM.ML  NUATIONS 

I.  Till-:  diffkri:ntiation  of  tuf  vakimtifs 

OF   EXTRA-SYSTOLF. 

By  W.  T.  Ritchie,  M.D.,  F.R.C.I'.,Ed. 

Tin;  limitation  of  our  present  knowledge  regarding  cardiac 
irregularities  is  in  part  due  to  the  uncertainty  which  still 
prevails  as  to  whether  the  beat  of  the  heart  be  fundamentally 
dependent  upon  nervous  stimuli,  and  the  conduction  of  stimuli 
to  contraction  from  one  part  of  the  heart  to  another  bo  effected 
by  means  of  its  intrinsic  nervous  supply,  or  whether  rhythmicity 
and  conductivity  lie  inherent  manifestations  of  the  functional 
activity  of  the  heart  muscle  itself.  The  former  hyp<ithesis — 
the  neurogenetic  theory — has  of  recent  years  met  with  less 
general  acceptance  than  the  myogenetic  thet)ry,  and  the  latter, 
though  it  is  still  not  proven,  has  been  largely  uscti  as  a  basis 
for  the  interpretation  and  differentiation  of  the  various  irregu- 
larities of  the  heart's  action.  It  is  more  especially  the  epochal 
work  of  Mackenzie,'  supplemented  by  that  of  Wcnckebach,- 
and  of  llering,''  which  has  enabled  us  to  recognise  the  irregu- 
larities resulting  from  extra-systoles,  impaired  excitabilitj-, 
defective  contractility,  and  lowered  conductivitx'  of  the  heart. 
Cardiac  irregularity  is  more  commonly  of  extra-s\stolic  nature 
than  of  other  origin,  and  the  object  of  the  present  pa|>cr  is  to 

'  TtU  Stuify  c/ihe  PmIu,  ArieriaJ,  P'nuHj  and  Uf/<aiif,  and  of  tkt  Mnvtmtntt  ef 
tilt  Heart,  lonj. 

^  P-.  '      ''uet  ftttimmter  FuititieittitonutgtH  det  Htnttu  :  time 

fhysic  1903. 

' /.  >  Palkole(it  h.  Tktrafit,  Ud.  i.,  1905,  S.   »6 :  ibid., 

\V\.  ii.,  190b,  S.  310,  JJj. 
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demonstrate  the  distinctive  features  of  one  variety  of  extra- 
systole  from  another. 

A  ph\siological  contraction  of  the  heart  commences  in  the 
muscle  fibres  of  the  superior  vena  cava,  and  each  stimulus  to 
contraction,  passing  thence  to  the  auricles,  is  thereafter  con- 
ducted by  means  of  the  auriculo-ventricular  bundle  to  the 
musculature  of  the  ventricles,  which  in  turn  respond  by  con- 
tracting. The  auriculo-ventricular  bundle,  which  has  been  so 
carefully  and  thoroughly  studied  by  Tawara,^  and  by  Keith 
and  Flack,-  and  which  is  the  remnant  of  the  auricular  canal  of 
the  embrj^onic  heart,  is  therefore  the  functional  bond  of  union 
between  the  auricles  and  the  ventricles. 

The  muscle  fibres  of  the  bundle,  starting  as  a  network 
within  the  auricular  walls,  converge  to  form  a  nodal  point  in  the 
inter-auricular  septum  close  above  the  line  of  attachment  of  the 
mesial  segment  of  the  tricuspid  valve.  The  main  stem  of  the 
bundle  passes  onwards  from  the  nodal  point  through  the  fibrous 
auriculo-ventricular  ring.  In  the  inter-ventricular  septum  the 
main  stem  divides  into  two  branches,  one  for  each  ventricle, 
and  ramifying  fibres  of  each  branch,  passing  as  Purkinje's 
fibres  in  the  sub-endocardial  connective  tissue,  terminate  in  the 
myocardial  fibres  of  the  ventricular  walls  and  in  their  papillary 
muscles.  The  auriculo-ventricular  bundle  may  therefore  be 
regarded  as  consisting  of  two  portions,  an  auricular  and  a 
ventricular,  united  by  the  intervening  nodal  point. 

While  the  a-v  bundle  provides  a  muscular  connection 
between  the  auricles  and  the  ventricles,  there  is  an  analogous 
continuity  between  the  muscle  fibres  of  the  superior  vena  cava 
and  those  of  the  auricles,  as  has  been  demonstrated  by 
Wenckebach,'  and  also  by  Keith  and  Flack.*  Although  the 
a-v  bundle  contains  nerve  cells  and  nerve  fibres  as  well  as 
muscle  fibres,  the  supporters  of  the  myogenetic  theory  claim 
that  the  normal  stimuli  to  contraction  are  conducted  from  the 
vena  cava  to  the  auricles,  and  from  the  latter  to  the  ventricles, 
by  means  of  the  connecting  muscle  fibres  ;  but  whether  this  be 
true  or  not,  the  normal  sequence  of  contraction  is  vena  cava, 
auricles,  ventricles. 

'  Das  Reizleilun^ssysten  des  Siiugetierherzens,  1906. 

2  Lancet,  1906,  i.  p.  623  ;  ihid.,  1906,  ii.  p.  359. 

'  Archiv.  f.  Anatomic  ti.  Physiologic,  Physiologische  ."Vbteilung,  1906,  S.  321. 

^  Journal  of  Anatomy  and  Physiology,  vol.  xli.,  1907,  p.  172. 
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One  of  the  most  frequent  forms  of  cardiac  irregularity  is 
that  in  which  the  normal  rhythm  of  the  heart  is  now  and  ^ain 
interrupted  by  a  premature  beat,  occurring  because  either  the 
ventricles,  or  the  auricles  and  ventricles,  contract  in  res|x>nse  to 
a  heterotopic  stimulus,  namely,  to  a  stimulus  other  than  the 
normal  one  initiated  in  the  su{x;rior  vena  cava.  A  premature 
contraction  of  this  nature  is  an  extra-systole. 

For  reasons  which  will  be  considered  later,  an  e.xtra-systole 
is  usually  followed  by  a  diastolic  phase  that  is  longer  than  the 
normal  one.  The  first  physiological  systole  after  an  extra - 
systole — the  post-cxtra-systolic  systole — sends  a  larger  pulse 
wave  into  the  arteries  than  do  the  succeeding  systoles,  because 
the  left  ventricle  has  become  more  fully  distended  with  bloi>d 
during  the  prolonged  diastolic  phase,  and  because  the  con- 
tractility of  the  ventricular  musculature  has  risen  in  some 
measure  above  that  obtaining  at  the  termination  of  a  normal 
diastolic  jicriod. 

The  two  most  obvious  characters  of  an  cxtra-systolo. 
namely,  its  premature  occurrence  and  the  long  diastolic  pause 
succeeding  it,  suffice  in  many  instances  to  establish  a  diagnosis 
of  the  irregularity  in  question.  The  premature  incidence  of 
an  extra-systole  may  be  recognised  both  by  palpation  of  the 
cardiac  impulse  and  auscultation  of  the  heart's  sounds.  When 
the  radial  pulse  is  examined  with  the  fingers,  the  extra-systolic 
pulse  wave  is  often  so  small  as  to  escape  recognition,  and  the 
earlier  the  wave  the  smaller  it  is  ;  but  the  long  diastolic  jwusc 
is  readily  appreciable,  and  was  formerly  regarded  as  evidence 
of  an  intermission,  the  pulse  being  spoken  of  as  an  intermittent 
one.  But  although  an  "  intermission  "  of  the  pulse  is  usually 
one  and  the  same  thing  as  an  extra-systolic  irrcgularit\-, 
"  intermittence "  of  the  pulse  is  in  .some  in.stanccs  due  to 
dropping  of  a  ventricular  beat  owing  to  defective  contiuctivity 
of  the  heart,  or  less  commonly  to  impairment  of  excitability  of 
the  cardiac  muscle  ;  and  as  the  prognosis  and  treatment  may 
differ  in  large  measure  according  to  the  nature  of  the  arrhyth- 
mia, it  is  necessary  that  extra-systoles  should  be  cicarlv  dis- 
tinguished from  other  disturbances  of  the  heart's  rhythm. 

For  this  purpose  we  must  be  able  to  recognise  and  differentiate 
the  varieties  of  extra-systole  one  from  another.  This  cannot 
be  satisfactorily  accomplished  unless  the  site  be  known  upon 
which  the  heterotopic  stimulus  causing  the  extra-systole  first 
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acts,  and  that  information  is  obtainable  by  ascertaining  the 
sequence  in  which  the  cardiac  chambers  contract  during  an 
extra-systole,  and  the  interval  of  time  which  elapses  between 
their  contractions  on  that  occasion.  In  clinical  work,  these 
data  can  be  elicited  only  by  analysing  graphic  records  taken 
simultaneously  from  the  pulsations  of  the  jugular  vein  and 
from  the  arterial  pulse  or  the  apex-beat  of  the  heart,  after  the 


Fig.  I. — Tracings  taken  simultaneously  from  the  jugular  vein  and  bracial 
artery.  Normal  rhythm.  The  chronographie  record  indicates  fifths 
of  seconds. 


manner  devised  by  Mackenzie.  The  tracings  which  illustrate 
this  paper  were  obtained  by  means  of  the  KnoU-Hering 
kymograph. 

When  a  tracing  has  been  taken  from  the  jugular  vein 
simultaneously  with  one  from  the  arterial  pulse  or  from  the 
apex-beat  of  the  heart,  the  jugular  tracing  can  be  analysed 
with  much  precision,  the  waves  being  recognised  according  to 
their  time  relation  to  the  events  of  the  cardiac  cycle.  When 
the  rhythm  is  normal,  three  waves  are  recognisable  in  the 
phlebogram  (Fig.  i).  One,  which  commences  a  brief  interval 
after  the  commencement  of  ventricular  systole,  and  just  pre- 
cedes the  pulse  wave  in  the  brachial  or  radial  artery,  is  the 
K 
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carotid  wave,  c,  transmitted  to  the  jugular  vein  from  the  ad- 
jacent carotid  artery.  The  wave  preceding  the  carotid  wave 
by  about  ith  of  a  second  is  known  as  the  auricular  wave,  <», 
because  it  represents  the  rise  of  pressure  within  the  jugular 
vein  when  the  right  auricle  contr.icts.  The  third  wave,  the 
ventricular  wave,  -\  has  been  interpreted  in  various  manners, 
but  we  believe  that  the  correct  interpretation   is   that   given  by 


.lunciilnr  i-nr.i  systole  »nh  an  incomplrte  uoM-otra-srttolic  pauM*.  When  lh<- 
cxlr.i  syslolo  ixciirs.  Ihcrc  arc  ihrct:  waves,  ii ,  ■'.  and  :■',  in  Ihc  ju^l.ir  traang,  l>ul 
the  -;'-,'  intcrv.il  is  Rrciier  than  (he  i)-«-  interval  elsewhere. 


Wenckebach,'  who  holds  that  this  wave  marks  the  moment  at 
which  ventricular  diastole  commences. 

When  an  cxtra-s_\-stule  occurs,  it  is  found  that  cither  the 
normal  sequence  of  those  three  waves,  a,  <•,  and  ;•,  is  disturbed, 
or  that  their  time  relation  to  one  another  is  altered.  ,As  the 
initial  site  of  heterotopic  stimulation  may  be  the  auricular 
muscle  fibres,  the  auricular-ventricular  bundle,  or  the  muscula- 
ture   of   the    ventricles,    there    are    consequently    three    main 


Ar,hie./.  AniUomit  i.  rkfiiehgit,  l'h)'>ioIo(;iKhc  Ablciiung,  1906,  S.  314. 
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varieties  of  extra-systole  —  the  auricular,  the  auriculo-ven- 
tricular,  and   the  ventricular. 

I.  Auricular  Extra-systoles. — An  auricular  extra-systole  is 
recorded  in  Fig.  2.  The  jugular  and  brachial  pulsations  in  a 
man  aged  6i  are  recorded  simultaneously,  while  the  chrono- 
graphic  record  in  this,  as  in  the  other  figures,  indicates  fifths 
of  a  second. 

In  the  arterial  tracing  of  Fig.  2  the  normal  pulse  period  is 
5|-fifths  of  a  second.  After  three  normal  periods  there  is  a 
small  extra-systolic  wave,  commencing  3] -fifths  of  a  second 
after  the  beginning  of  the  preceding  normal  pulse  wave.  The 
large  post-extra-systolic  wave  commences  5  f -fifths  of  a  second 
later.  Thus  the  time  elapsing  between  the  pre-e.xtra-s>-stolic 
and  the  post-extra-systolic  waves  is  9-fifths  of  a  second, 
whereas  twice  the  normal  pulse  period  is  loi-fifths  of  a  second. 
As  the  post-extra-s}-stolic  beat  occurred  sooner  than  it  would 
have  if  the  physiological  rhythm  had  been  maintained,  the 
post-extra-systolic  pause  is  spoken  of  as  "  incomplete."  The 
explanation  of  this  pause  will  be  referred  to  later. 

Although  an  extra-systolic  irregularit}'  is  clearly  demon- 
strated in  the  sphygmogram,  we  cannot  determine  by  this 
means  alone  to  which  variety  the  e.xtra-systole  belongs.  When 
the  jugular  tracing  is  examined,  however,  we  find,  at  first,  the 
normal  sequence  of  the  waves  a,  c  and  v. 

At  the  time  of  the  extra-systole  there  are  likewise  three 
waves,  a',  /,  and  v',  but  each  is  premature.  Both  the 
auricles  and  the  ventricles  have  therefore  participated  in  the 
e.xtra-systole,  and  as  the  auricle  wave,  «,  occurs  more  than 
\  of  a  second  before  the  carotid  wave,  c' ,  the  auricular  con- 
traction must  have  preceded  the  ventricular,  and  the  initial 
point  of  heterotopic  stimulation  must  therefore  have  been 
either  the  auricular  fibres  or  a  portion  of  the  auriculo-ven- 
tricular  bundle  somewhere  above  its  mid-point.  Conse- 
quently we  are  here  dealing  either  with  an  auricular  extra- 
systole  or  with  an  auriculo-ventricular  one  of  that  class  in 
which  the  auricular  contraction  precedes  the  ventricular.  Had 
it  been  the  latter  the  interval  between  the  e.xtra-systolic  con- 
traction of  the  auricles  and  that  of  the  ventricles  would  have 
been  less  than  the  normal  A-V  interval,  because  the  initial 
point  of  stimulation  would  have  been  relatively  near  the  ven- 
tricular fibres,  and  also  because  the  stimulus  would   have  taken 
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an  appreciable  time  to  travel  backwards  to  the  auricles.  In 
Fig.  2,  however,  the  ti'-c'  interval  is  Ioniser  than  the  a-c  interval 
elsewhere,  and  the  initial  point  of  stimulation,  therefore,  was 
relatively  far  from  the  ventricular  fibres  ;  in  other  words, 
nearer  the  point  at  which  physiological  stimuli  are  initiated. 
Moreover,  the  extra-systolic  stimulus  did  not  originate  in  the 
vena  cava,  because  the  post-e.\tra-systolic  pause,  although  in- 
complete, is  present.     It  follows  that  the  extra-systolic  stimulus 
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Fig.  3.— Di.iKrnm  to  illustrate  the  events  recorded  in  Fig.  3.  After  tliree  physiological 
stimuli  h.ive  been  conducted  from  the  superior  \-cna  cava  S.  to  the  auricles.  A,  and 
thence  to  the  ventricles,  \',  a  heterotopic  stimulus  is  conducted  onwards  from  the 
sit.*  m.trked  •  to  the  ventricles  and  also  tkickwards  to  the  \-ena  c.tva.  The  next 
physiological  stimulus  iscfTectivc  at  the  vena  cava  .after  a  noriu.il  prrio<l,  and  i> 
conducted  thence  to  the  auricles  and  to  the  ventricles. 

acted  primarily  upon  the  auricular  fibres,  ami  the  cxtra-->ystt>le 
is  therefore  an  auricular  one. 

When  an  auricular  extra-systole  occurs,  the  o'-i'  interval  is, 
as  in  Fig.  2,  longer  than  the  n-c  interval  elsewhere.  The 
reason  of  this  is  that  at  the  time  of  occurrence  of  the  cxtra- 
sjstole  the  a-v  bundle  has  not  fully  recovered  its  conductivity  : 
the  extra-systolic  stimulus  takes  longer  to  jiass  from  the  auricles 
to  the  ventricles  than  does  a  ph)siological  stimulus. 

It  must  be  admitted  that  the  auricular  origin  of  the  extra- 
systole  in  Fig.  2  wouUl  have  been  more  fully  proved  had  a 
tracing  from  the  apex-beat  been  available,  in  which  to  ascertain 
the  exact  moment  at  which  the  extra-systolic  contraction  of 
the  ventricles  commenced.  The  reason  wh>"  that  information 
would  have  been  desirable  is  that  an  extra-systolic  pulse  wave 
travels  somewhat  less  rapidly  inin  tin-  .tiiiries  than  the  physio- 
logical pulse  waves  preceding  it. 
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When  we  proceed  to  consider  why  the  post-extra-systolic 
pause  is  incomplete,  we  have  to  remember  that  the  heterotopic 
stimulus,  which  acted  primarily  upon  the  fibres  of  the  auricles 
and  was  conducted  onwards  to  the  ventricles,  was  also  con- 
ducted backwards  to  the  superior  vena  cava,  as  is  represented 
in  Fig.  3.  In  that  diagram  the  phj'siological  rhythm  at  the 
vena  cava  is  indicated  by  the  arrows.  The  heterotopic  stimulus, 
conducted  backwards  from  the  auricles,  reached  the  vena  cava 
before  the  fourth  physiological  stimulus  was  due.  The  latter 
is  consequentl}-  abolished,  but  the  succeeding  phj'siological 
stimulus  is  effective  at  the  vena  cava  after  the  lapse  of  a  normal 
period  of  5|-fifths  of  a  second,  reckoned  from  the  time  when 
the  heterotopic  stimulus  reached  that  point.  This  phj-siological 
stimulus  is  transmitted  onwards  to  the  auricles  and  to  the 
ventricles,  as  shown  in  Fig.  3,  with  the  result  that  the  post- 
extra-systolic  pause  is  incomplete. 

II.  Auriculo-ventricular  Extra-systoles. —  In  this  variet}- the 
initial  point  of  heterotopic  stimulation  is  the  auriculo-ven- 
tricular bundle.  AH  extra-s\-stoles  of  this  variety  present  three 
outstanding  features  in  common.  The  first  is  that  the  post- 
extra-s\'stolic  contraction  of  the  ventricles  occurs  at  the  same 
time  as  if  there  had  been  no  previous  irregularity,  and  the 
post-extra-systolic  pause  is  therefore  completely  compensatory. 
This  feature  is  illustrated  in  the  sphygmographic  tracing  of 
Fig.  4,  in  which  the  time  between  the  pre-extra-systolic  and 
the  post-extra-s\stolic  pulse  waves  is  exactly  equal  to  twice 
the  normal  pulse-period,  6.75.  This  is  one  of  the  chief 
indications  that  the  extra-systole  is  not  one  of  the  auricular 
variet}-. 

The  second  characteristic  of  an  auriculo-ventricular  extra- 
systole  is  the  large  wave  in  the  jugular  vein  coincident  with 
that  event.  In  Fig.  4  the  large  wave  in  question  is  indicated 
by  the  letters  c'  a.  The  large  size  of  this  wave  is  due  to  the 
auricles  contracting  at  a  time  when  the  ventricles  are  also  in 
systole,  as  was  originally  demonstrated  by  Mackenzie.  The 
blood  which  is  contained  within  the  right  auricle,  being  there- 
fore unable  to  pass  into  the  right  ventricle,  is  propelled 
backwards  into  the  great  veins,  thus  causing  the  large  jugular 
impulse  in  question. 

The  third  feature  common  to  auriculo-ventricular  extra- 
systoles   is  the  absence   from   the  jugular  tracing  (see  Fig.  4) 
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of  any  distinct  ventricular  uave  after  tlie  extra-systole.  If 
Wenckebach's  interpretation  of  the  normal  ventricular  wave  he 
admitted  to  be  correct,  the  original  explanation  tjiven  by 
Mackenzie    for    the    absence    of  a    ventricular    \va\e    after    the 


Fig.  4. — Simultaneous  tracing*  from  the  jugulnr  \-cin  and  linici.il  artery, 
showing  nn  a-v  rxirn-syilolc  with  a  complete  p(Hl-«xtni->yuolic 
piusc.  When  the  e\tra-»y»tole  occurs,  the  Vk»\e  f'  is  premature, 
but  the  auricular  rhythm  is  unaltetvd.  The  chronographic  recoitl 
indicates  tifth-.  of  seconds. 


extra  systole  cannot  be  whollv  accepteti,  but  the  reason  of  its 
absence  may  perhaps  be  that  auricular  diastole  being  _\ct  so 
far  from  complete  at  the  time  when  the  \va\e  should  appear, 
the  blood  still  continues  to  flow  freely  from  the  great  veins  into 
the  right  auricle. 

When  an  auriculo-ventricular  extra-systole  occurs,  the 
jugular  tracing  shows  either  that  the  auricular  contraction 
is  premature,  or  that  the  auricles  continue  to  beat  with  un- 
altered  rhythm. 

I.  When  the  auricular  beat  is  premature  as  well  as  the 
ventricular,  it  ma>'  be  found  (</)  that  the  auricular  beat  precedes 
the  ventricular;  (/■)  that  the  auricles  contract  simultaneously 
with  the  ventricles;  or  (d  that  the  ventricular  contraction 
precedes  the  auricular. 
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(a)  When  the  auricular  contraction  precedes  the  ventricular, 
the  initial  site  of  heterotopic  stimulation  is  either  the  auricular 
portion  of  the  auriculo-ventricular  bundle  or  its  nodal  point. 
In  the  first  case  the  premature  beat  is  a  supra-nodal,  and  in  the 
second  case  a  nodal  auriculo-ventricular  extra-systole  ;  but  it 
has  not  yet  been  possible  to  distinguish  clearly  between  them. 


Fig.  5. — Simultaneous  tracings  from  the  jugular  vein,  bracial  artery  and  apex  iieat,  show- 
ing an  a-v  extra-systole  in  which  the  auricular  beat,  as  well  as  the  ventricular,  is  pre- 
mature. The  chronographic  record  indicates  fifths  of  seconds.  The  upper  row  of 
arrows  indicates  the  physiological  rhythm  of  the  auricles,  the  lower  row  indicates  the 
actual  rhythm.     The  fourth  auricular  systole  is  therefore  premature. 

These  extra-systoles  are  most  likely  to  be  mistaken  for  those 
of  the  auricular  variety.  The  main  feature  which  distinguishes 
them  from  the  latter  is  that  the  interval  between  the  extra- 
systolic  contraction  of  the  auricle  and  that  of  the  ventricle  is 
less  than  the  normal  A-V  interval,  because  the  extra-systolic 
stimulus  starts  from  a  point  in  the  bundle  connecting  those 
chambers,  whereas  in  an  auricular  e.xtra-systole  the  A-  V 
interval  is  greater  than  normal,  as  has  been  already  explained. 
{b)    When     the    auricles    and    ventricles     contract    simul- 
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taneously,  the  initial  site  of  heterotopic  stimulation  must  be 
the  mid-point  of  the  a-v  bundle,  which  is  probably  its  main 
stem.  This  is  the  less  frequent  of  the  t«o  forms  of  infra-n<)dal 
auriculo- ventricular  extra-systole. 

(<")  Of  all  the  varieties  of  extra-systole  there  is  none  so 
frequent  as  the  second  form  of  infra-nodal  auriculo-ventricular 
extra-systole,  namely,  that    where    the    ventricular    contraction 
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Fig.  6. — DinRr.ini  constnictwl  to  illuslmte  ihc  events  rwnnlrd  in  Fip    t      Thrw 

physiological  stimuli  arc  conducted  from  the  luprr ^    •  -  •*•-- 

.-luriclcs,  .\.  nnii  thi-ncc  to  the  vi-ntriclrs.  V.     Tin  : 

starting  from  the  site  .  in  the  .n-v  liumllr.      Thi- 

transmitte<]  onwar<l.\  to  the  ventricles,  and  also  l..> 

which  contract  prematurely,  and  to  tlie  sino-nurwuLir  tibic^      Ma  luuiih 

physioloitical  stimulus  is  blocked  nl  x ;    the  fifth  is  conducted  onu-ards  to 

auricles  and  ventricles. 

precedes  the  auricular.  The  first  fibres  to  receive  the  hetero- 
topic stimulus  are  the  ventricular  ramifications  of  the  auriculo- 
ventricular  bundle.  The  jufjular,  arterial,  and  apical  tracings 
from  a  case  of  this  nature  are  reproduced  in  I'ii;.  5.  The 
tracings  were  obtained  from  a  female  patient.  aj.;ed  22,  who 
was  sulTering  from  an;emia  and  from  the  injurious  influence  of 
tobacco.  The  time  of  ct>mmenccment  of  the  extra-systolic 
contraction  of  the  ventricles  is  marked  by  an  interrupted  line 
in  each  tracing.  The  jugular  tracing  demonstrates  that  the 
extra-systolic  beat  of  the  ventricle  prcceticd  that  of  the  auricle  ; 
by  measurement  it  is  found  that  both  the  auricle  and  the 
ventricle  contract  prematurely  in  the  extra-systole,  and  that 
the  interval  between  the  ventricular  contractii>n  and  the 
auricular  on  that  occasion  is  less  than  the  .•/-/' interval  else- 
where in  the  tracing. 

The   events   recordetl    in    Fig.   5    are   shown    in    the    next 
<liagram  (Fig.  6).      After  three  physiological  systoles  there  is  an 
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extra-systole.  The  heterotopic  stimulus  is  conducted  onwards 
from  its  initial  site  in  the  terminal  portion  of  the  a-v  bundle  to 
the  ventricles,  and  also  to  the  auricles,  which  likewise  contract 
prematurely.  The  auricles  do  not  respond  to  the  fourth 
physiological  stimulus  from  the  vena  cava,  either  because  that 
stimulus  is  blocked  at  the  cavo-auricular  boundary,  or  because 
the  stimulus  reaches  the  auricular  fibres  during  their  refractory 
period.  The  succeeding  physiological  stimulus,  however,  is 
conducted  onwards  to  the  auricles  and  to  the  ventricles,  so  that 
the  post-extra-systolic  pause  is  completely  compensatory. 

2.  We  ha\-e  next  to  consider  those  extra-s\-stoles,  in  which, 


Fig.  7.  — Sinuiltaneous  tracings  from  the  jugular  and  brachial  pulsa- 
tions, showing  two  a-v  extra-systoles.  When  the  e\tra-systol<^ 
occurs,  there  is  a  large  wave.  a'-c\  in  the  jugular  tracing.  This 
largo  wave  is  not  followed  by  a  ventricular  wave.  In  the 
brachial  tracing  the  post-e.\tra-systolic  pause  is  completely 
compensatory. 

although  the  ventricles  contract  prematurely,  the  auricles  main- 
tain an  unaltered  rh}thm.  These  extra-systoles  were  originally 
thought  to  originate  in  the  true  venticular  fibres,  but  since 
Tawara  demonstrated  the  existence  of  the  ramifying  fibres  of 
the  a-v  bundle  in  the  ventricular  walls,  the  latter  fibres  are 
generally  admitted  to  be  the  initial  point  upon  which  the 
heterotopic  stimulus  acts.  These  extra-systoles,  which  are  not 
uncommon,  may  therefore  be  included  among  the  infra-nodal 
auriculo- ventricular  extra-systoles. 

The  variety  in  question  is  illustrated  in  Fig.  4.  When  the 
irregularity  occurs,  the  carotid  elevation,  c\  precedes  the 
auricular  wave  ;  the  ventricle,  therefore,  contracted  before  the 
auricle.      Moreover,  the  interval   between  the  carotid  elevation. 
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i',  and  the  auricular  wave  during  the  extra-systole  is  con- 
siderabl)'  less  than  the  a-c  inter\al  elsewhere  ;  and  the  post- 
extra-systolic  pause  is  completely  compensator)-.  Careful 
measurement  shows  that  when  the  extra-systole  occurs  the 
auricular  wave  is  not  premature,  but  occurs  just  at  the  time  it 
would  have  if  there  had  been  no  ventricular  irregularitv.  The 
explanation  of  this  is  that  the  heterotopic  stimulus,  being 
conducted  backwards  to  the  auricles,  acted  upon  them  at  the 
same  instant  as  did  the  rhythmic  physiological  stimulus. 

The  same  variety  of  extra-systole  is  also  illustrated  in  Kig. 
".      The  extra-s\stolic   waves,  tt'  and   < ',  are   here   fused   into 
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Kio.  8. -Smiuil.incous  Ir.iciiiKS  fioiii  the  juKiilar  and  br.\cial  pulMtions,  shouinK  ton- 
tinued  irrcRularily.  The  vcnlncU-s  and  auridc^  are  rciipondini;  to  repralnl  hetero- 
topic Miniuli,  startinR  from  the  ventricular  ramifications  of  tile  a-v  bundle.  The 
chronoKr.ipliic  record  indicates  fifths  of  seconds. 

one.  \\  hile  the  commencement  of  an  auricular  wave  in  a 
jugular  tracing  marks  almost  exactly  the  beginning  <>f 
auricular  systole,  the  extra-.systolic  wave,  <',  docs  not  ap[)car 
until  an  appreciable  interval  after  the  commencement  <>f 
ventricular  systole,  and  consequcnll\-  in  this  case  also  the 
ventricular   contraction    preceded   the   auricular. 

The  auriculo-vcntricular  extra-systoles  hitherto  dealt  with 
have  occurred  singly.  Hut  as  Mackenzie'  piinted  out,  con- 
tinued irregularity  of  the  heart  may  be  the  result  of  a-v  cxtra- 
.systoles  occurring  in  scries  during  a  long  |)criod  of  time.  This 
condition    is   shown   in    Figs.  8   and   9,  which  are  reproduced 

'  Srifisi  .Uttii.ai  /eurnn!,  1904,  i.  p.  539;  iHd..  1905.  i.  pp.  rS9»"''  S'- 
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from  tracings  taken  from  a  lady,  aged  47,  suffering  from 
exophthalmic  goitre  The  patient  was  under  the  care  of  Dr 
Lovell  Gulland,  to  whom  I  am  indebted  for  the  opportunity  of 
obtaining  these  iUustrative  tracings. 

Both  in  Figs.  8  and  9  the  continued  irregularity  is  evident 
in    the    sphygmogram.       In    the   jugular    tracings    the    carotid 


F[G.  9. — Simultaneous  tracings  from  the  jugular  vein,  bracial  artery,  and  apex-beat,  show- 
ing continued  irregularity  resulting  from  repeated  heterotopic  stimulation  of  the 
ventricular  branches  of  the  a-v  bundle.  The  figures  below  the  brachial  tracing 
indicate  the  pulse  periods  in  fifths  of  seconds. 

waves  are  recognised  b}'  their  time  relation  to  the  s}-stolic 
waves  in  the  arterial  tracings  and  to  the  commencement  of 
ventricular  systole  as  recorded  in  Fig.  9,  where  the  cardiogram, 
an  inverted  one,  enables  us  to  mark  in  the  sphygmogram  and 
in  the  phlebogram  the  exact  moment  corresponding  to  the 
commencement  of  ventricular  systole.  The  jugular  tracings 
show  that  in  this  case  the  auricular  contraction  follows  the 
ventricular,  and  as  the   V-A,  or  c-tr,  interval   is  less  than  ith  of 
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a  second,  the  point  from  which  each  stimulus  was  sent  to  the 
ventricles  and  to  the  auricles  must  have  been  one  in  the  a-v 
bundle,  and  as  the  stimulus  had  to  travel  further  to  reach  the 
auricle  than  the  ventricle,  the  initial  point  of  heterotopic 
stimulation  must  have  been  low  down  in  the  a-v  bundle, 
probably  its  ventricular  ramifications.  Consequently  we  are 
here    dealin"    with    auriculo-ventricular    cxtra-s\stoles    of  that 


;.  lo.  — Mnuiltnncoii!>  Iricmijs  Iron)  Ihc^ut" 
tinucd  irregul.uily.     1'lic  juKiilitr  (nicini; 
auricular  wnvcs  ran  l>c  ntownivMl.       'I  ; 
Mconds. 


form     in     which     the     \cntriiular     ci>iitrai  tioii     prcccnes     the 
auricular. 

In  I'it;.  9  it  is  interesting;  to  observe  that  when  the  heart  is 
beatinj;  relatively  slowly,  the  wave,  <",  is  foUowccI  by  a  wave,  <i. 
indicating  that  both  the  ventricles  and  the  auricles  contract, 
and  that  the  hetert)topic  stimuli  are  conducted  both  onwards 
and  backwards.  Hut  when  the  ventricles  beat  more  rapidly  in 
response  ti>  very  frequent  stimuli,  wc  find  a  sinjjic  wave,  c,  in 
the  jujjular  tracinij.  The  auricles  had  then  failed  to  contract 
to  the  carl\-  stimulus,  the  reason  probabl\-  bcin-^  that,  if  stimuli 
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are  produced  too  rapidly,  the  a-v  bundle  is  unable  to  conduct 
all  of  them  backwards  to  the  auricular  fibres. 

In  patients  with  tricuspid  incompetence,  and  continued 
irregularity  of  the  heart's  action,  the  determination  of  the 
starting-point  of  each  effective  stimulus  is  neither  so  eas}-  nor 
so  precise  as  in  the  case  already  analysed,  because  the  jugular 
tracing  is  that  of  a  ventricular  venous  pulse  (Fig.  10).  The 
tracings  in  Fig.  10  were  taken  from  a  young  man  suffering 
from  mitral  stenosis  and  incompetence  with  secondary  tricuspid 
incompetence.  Although  the  jugular  tracing  is  that  of  a 
ventricular  \enous  pulse,  we  are  able  to  determine  that,  while 


[•"IG.  II. — Simultaneous  tracings  from  tlie  brachial  artery  and  the  ape.x-beat.  After  two 
physiological  beats  there  is  an  interpolated  extra-sysiole.  the  period  of  which  is  equal 
to  7^-iit'ths  of  a  second.  Three  physiological  beats  follow  ;  then  there  occurs  another 
extra-systole  with  a  period  of  8i-fiiths  of  a  second,  which  is  thus  equal  to  the  post- 
extra-systolic  period.     The  chronographic  record  indicates  tifths  of  seconds. 


on  some  occasions  the  auricular  contraction  precedes  the 
ventricular,  at  others   the  ventricular   precedes   the   auricular. 

III.  Ventricular  Extra-systoles. — The  third  main  variety  of 
extra-systole  is  the  ventricular.  In  many  cases  included  under 
this  heading,  it  may  indeed  be  a  matter  of  dubiety  whether  the 
initial  point  of  heterotopic  stimulation  be  really  the  muscle 
fibres  of  the  ventricles  themselves,  or  the  terminal  fibres  of  the 
a-v  bundle  in  the  ventricular  walls  ;  but  the  term  "ventricular" 
is  a  convenient  one,  and  the  extra-systoles  of  this  variety  can 
be  clearly  distinguished  from  the  auriculo-ventricular  extra- 
s\-stoles  already  described.  Three  forms  of  ventricular  e.\tra- 
systole  have  to  be  considered  : — 

I.  The  Retrograde  Extra-systole. — In  this  form  the  ventricles 
contract  before  the  auricles,  and  the  extra-systolic  V-A  interval 
is  greater  than  the  A-  f '  interval  of  the  preceding  physiological 
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beats.  This  points  to  the  heterotopic  stimulus  acting  first  upon 
the  ventricular  musculature,  or  upon  the  terminal  fibres  of  the 
a-v  bundle,  and  being  conducted  backwards  over  the  a-v  bundle 
to  the  auricles.  The  stimulus  has  to  travel  over  the  whole 
length  of  the  bundle  at  a  time  when  the  latter  has  not  yet 
fully  regained  its  conductive  power,  and  the  c.vtra-systolic  V-.l 
interval  is  consequently  a  long  one.  The  retrograde  extra- 
systole  is  a  rare  form  of  cardiac  irregularity. 

2.  Interpolated  K.xtra-systoies. —  Hy  this  is  meant  an  e.xtra- 
systole  which  occurs  so  early  in  diastole  that,  at  the  time  when 
the  next  physiological  stimulus  is  due,  both  the  excitability 
and  cnntractilit\'  of  the  cardiac  muscle  arc  sn  far  rcst-ircd  that 


I'll-..  13  — Smuilt.infDiis  ir.iciiiK"  ir.irn  tin-  lir.nlil.il  .\rt<t\  .iml  i' 
cast'  of  ctunplcte  a-v  hi*arl- block.    The  tiiin*  rtx*>iil  indtcatr^  : 
In  the  npioil  tracing  the  ventricular  beats  are  ni.irked  bv  '. 
three  cjitni-svslolic  ventricular  Ixrats  lieinR  imliciteil  by  /■*. 
systolic   period   lasts  9*fifths  of  a   second,  the  next  lAstini;  >j$  nfinv  ..i    ,i 
second,  whilst  the  ventricular  periods  elsewhere  vary  from  9  to  jl-niths  of  a 
second. 

this  stimulus  evokes  a  response.  Thus  the  jxiriod  between  the 
pre-extra-systolic  and  the  [xist-extra-systolic  beats,  ,,r  pulse 
waves,  is  equal  to  the  normal  period.  Interpolated  extra- 
systoles  are  only  seen  when  the  heart  is  beating  with 
diminished  frequency,  or  at  least  is  not  accelerated,  and 
thus,  as  might  be  supposed,  arc  sometimes  detected  in  cases 
of  heart-block.  Fig.  1  I  shows  the  arterial  and  apical  tracings 
from  a  case  of  this  nature,  which  has  been  elsewhere  recorded 
in  detail  by  Dr  G.  A.  Gibson  and  myself  In  Kig.  i  i,  after 
two  phjsiological  contractions  there  is  an  cxtra-systolc.  but 
as  the  latter  is  so  early  the  corresjxjnding  pulse  wave  in  the 
arterial  tracing  is  a  very  small  one.  Hut  in  the  apical  tracing 
the  extra-sy.stolic  contnction  is  readily  .seen,  and  it  is  found 
by  measurement  that  the  tiinc  from  the  commencement  of  the 

'  7'it  PrUftiliciur,  vol.  Ixxviii.,  I907.  p.  589. 
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pre-extra-systole  to  that  of  the  post-extra-systole  is  24  -^  7f- 
fifths  of  a  second,  and  is  therefore  exactly  equal  to  the 
preceding  physiological  inter-systolic  period  which  measures 
loi-fifths  of  a  second. 

3.  The  last  form  of  ventricular  extra-systole  is  that  in 
which  the  post-extra-systolic  period  is  equal  to  the  extra- 
systolic  period  itself.  This  is  illustrated  in  Fig.  11,  in  which 
both  the  last  period — a  physiological  one — and  the  preceding 
extra-systolic  period  are  exactly  equal  to  8i-fifths  of  a  second. 
The  same  form  of  extra-systole  is  also  illustrated  in  Fig.  12, 
in  which  the  first  extra-systolic  period  and  the  succeeding 
physiological  period  are  both  equal  to  9-fifths  of  a  second. 
This  form  of  extra-systole  occurs  only  when  there  is  a  com- 
plete auriculo-ventricular  heart-block.  As  no  stimulus  can  be 
transmitted  either  from  the  auricles  to  the  ventricles,  or  from 
the  ventricles  to  the  auricles,  in  consequence  of  the  block,  the 
ventricles  in  such  a  case  are  beating  with  their  own  inherent 
rhythm.  After  an  extra-systolic  ventricular  contraction  the 
usual  full  period  of  time  must  elapse  before  the  next  stimulus 
to  the  ventricles  is  effective. 

2.  A  REMARKABLE  AND  HITHERTO  UNDESCRIBED 
MUSCULAR  LESION  OCCURRING  IN  SPRUE, 
WITH  NOTES  OF  A  CASE  OF  PECULIAR 
(?  MYOPATHIC)  MUSCULAR  ATROPHY  IN 
WHICH  SOMEWHAT  SIMILAR  CHANGES 
WERE  PRESENT 

By  Byrom  Bramwell,  M.D.,  F.R.C.P.Ed., 

and 

Robert  Muir,  M.D.,  F.R.C.P.Ed. 

The  object  of  this  paper  is  to  direct  attention  to  certain 
alterations  in  the  voluntary  muscles  which  we  have  found 
in  two  cases  of  sprue — the  only  cases  of  the  disease  which 
we  have  had  the  opportunity  of  examining  post-mortem. 
These  muscular  changes  have  not,  so  far  as  we  are  aware, 
been  previously  described  ;  but  we  venture  to  think  they  will 
probably  be  found  in  other  cases  of  the  disease  in  which  the 
muscles  are,  as  they  were  in  this  case,  extremely  atrophied. 
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In  both  of  the  cases  which  we  have  had  the  opportunity 
of  studyinrj,  the  voluntan-  muscles  throu^jhout  the  body  were 
atrophied  in  quite  a  remarkable  degree.  During  life,  the  con- 
dition exactly  resembled  that  characteristic  of  the  advanced 
stage  of  myopathic  muscular  atrophw  In  neither  of  the  cases 
was  there  any  paralysis,  but  merely  profound  muscular  weak- 
ness proportionate  to  the  muscular  atrophy  ;  there  were  no 
fibrillary  twitchings  ;   the  electrical  reactions  were  not  noted. 

In  the  first  case,  in  which  we  were  able  to  make  a  complete 
post-mortem  e.xamination,  the  [x:ripheral  nerves  were  normal 
in  every  respect  ;  in  the  second  case  the  i>eriphcral  nerves  were 
not  examined. 

The  portions  of  the  voluntary  muscle  which  were  submitted 
to  microscopical  examination  showed,  in  both  cases,  similar 
changes.  These  changes  were  much  more  marked  in  the  first 
than  in  the  second  case.  They  consisted  of  great  proliferation 
of  the  nuclei  of  the  sarcolemma,  with,  in  places,  enormous 
enlargement  of  their  nuclei  and  degenerative  changes  in  the 
muscular  fibres.  In  places,  the  muscular  fibres  had  apparently 
been  completel)'  absorbed  by  the  enlarged  nuclei,  the  degene- 
rated remains  of  the  enormously  enlarged  nuclei  representing 
the  remains  of  muscular  fibres.  In  the  second  case,  there 
appeared  to  be  some  increase  of  the  intermuscular  connective 
tissue.  This  seemed  to  be  the  result  o(  the  muscular  atrophy 
and  not  its  cause.      There  was  no  liix)matosis. 

It  is  probable,  we  think,  that  the  muscular  changes  were 
due  to  the  action  of  some  toxin  absorbed  from  the  intestine. 

CASE  1.  Typic.il  Sprue  occurring  in  a  man.  aged  67.  of  two  years" 
duration  ;  great  intestinal  distention  :  frequently  recurring  diarrhosa  . 
occasional  vomitin;  .  profound  anaemia  .  oedema  of  the  feet .  extreme 
muscular  atrophy  .  petechial  haemorrhages  shortly  before  death  ; 
extremely  rapid  post  mortem  decomposition. 

Ci.iMi  Ai.  Ri-.roKT  iiv  Dk   Hviuim   Hkamwkli. 

A.H.,  aged  67,  was  seen  on  24lh  February  1896,  suflcring 
from  sprue. 

Prei-ipus  iiislory.  Previous  to  the  development  of  the 
disease,  tlie  patient  was  a  strong,  robust,  muscular  man. 
weighing  15J  stones.  The  disease  commenced  in  Singajxirc 
a   jcar  before   the   patient   came    unrler    observation,   and    had 
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persisted  since.  Some  months  before  he  was  seen  he  came 
to  Scotland  ;  he  had  resided  in  Edinburgh  since  that  date. 

Coiidition  ivhcn  seen.  — The  patient  was  extremely  debili- 
tated, markedly  emaciated  and  profoundly  ana;mic  ;  there  was 
some  oedema  of  the  feet.  He  looked  as  if  he  were  suffering 
from  pernicious  anaemia  or  advanced  malignant  disease. 

The  tongue  was  clean  and  smooth.  The  abdomen  was 
markedly  distended,  the  distention  being  apparently  due  to 
flatulent  distention  of  the  intestines. 

The  diarrhoea  occurred  several  times  a  day  ;  it  was  not 
attended  with  pain.  The  attacks  of  diarrhoea  were  preceded 
by  powerful  vermicular  movements  of  the  intestine,  but  not 
by  noise  or  rumbling.  The  motions  were  very  copious,  watery, 
pale  in  colour,  and  sometimes  frothy  and  fermented  ;  the 
evacuations  were  usually  attended  with  the  passage  of  much 
flatus. 

Vomiting  frequently  occurred.  The  vomited  matters  were 
very  copious  and  watery  ;  the  attacks  of  vomiting  usually 
occurred  with  great  suddenness.  The  patient  stated  that  on 
more  than  one  occasion  the  act  of  vomiting  occurred  when 
he  was  sitting  before  the  fire,  and  the  watery  discharge, 
which  was  suddenly  expelled,  was  so  copious  that  it  put  out 
the  fire. 

On  microscopical  examination,  the  blood  showed  no  changes 
suggestive  of  pernicious  anaemia.  The  red  blood  corpuscles 
numbered  2,400,000  per  cubic  millimetre  ;  the  haemoglobin 
equalled  34  per  cent.  The  red  corpuscles  were  perfectly 
normal  in  size  and  shape  ;  there  was  no  poikilocytosis.  The 
white  corpuscles  were  not  markedly  increased  in  number,  and 
were  normal  in  character. 

The  urine  did  not  contain  albumen.  The  heart  and  other 
organs,  with  the  exception  of  the  stomach  and  intestine, 
appeared  to  be  normal. 

Treatment. — Advised  to  restrict  himself  to  a  milk  diet,  and 
to  take  salicylate  of  bismuth  and  arsenic. 

Subsequent  progress  of  the  case,  lyth  March  1895. — Patient 
looked  rather  better,  was  slightly  less  anaemic,  the  diarrhoea 
less  frequent  and  less  urgent  in  character,  about  four  motions  a 
day  ;  has  been  keeping  almost  entirely  to  a  milk  diet. 

Patient  stated  that  he  only  took  the  arsenic  for  a  day  or 
two  as  he  thought  it  made  the  diarrhoea  worse.  Advised  to 
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try  it  again,  also  to  continue  taking  the  salicylate  of  bismuth 
with  small  doses  of  laudanum. 

24///  December  1895. — After  the  patient  was  last  seen  he 
went  to  the  Highlands  for  several  months.  For  a  time,  he 
improved  slightly,  but  during  the  last  three  or  four  months 
he  has  got  much  weaker  and  thinner.  In  six  months  he  has 
lost  4  sL  2  lbs.  in  weight.  The  diarrhcea  still  continues. 
The  patient's  appetite  is  voracious,  he  has  a  craving  for 
everything  that  is  indigestible  so  long  as  it  is  very  "  tasty  "  ; 
latterly  he  has  not  dieted  himself  in  any  way  but  has  taken 
anything  and  everything  that  he  fancies.  The  whole  of  the 
fat  seems  to  have  disappeared  from  the  body.  The  volunt.ir_\- 
muscles  are  extremely  emaciated.  The  patient's  condition 
resembles  that  characteristic  of  the  advanced  stage  of 
myopathic  muscular  atrophy.  There  is  no  paralysis,  the 
knee-jerks  are  present  and  active,  there  are  no  fibrillar)' 
twitchings. 

Patient  was  advised  to  recommence  the  arsenic,  together 
with  iron  and  bone  marrow. 

24///  January  1896. — Patient  is  very  feeble  and  looks 
exceedingly  ill.  The  diarrhiea  is  again  very  troublesome. 
Several  minute  petechial  ha;morrhages  are  present  on  the 
skin  and  on  the  tongue  and  buccal  mucous  membrane. 
Advised  to  go  to  bed  and  to  restrict  himself  to  a  purclv 
milk   diet. 

29///  Jauiiiiry  1896. — Patient  is  still  looking  extremely 
ill  and  feels  very  weak.  The  diarrh(u'a  is  very  much  better  . 
for  the  last  two  or  three  days  there  has  been  only  one  motion 
in  the  twenty-four  hours  ;  the  motions  are  pulpaccous  in  con 
sistence  and  yellow  in  colour.  The  abdomen  is  greatly  dis- 
tended with  flatus. 

19///  Febriiari'  1896. — Patient  is  suffering  from  an  attack 
of  acute  bronchitis  ;  there  is  a  great  deal  of  froth\-  exjicctora- 
tion  which  has,  on  more  than  one  occasion,  been  tinged  with 
blood.     The  temjierature  has  once  risen  to  102  . 

25//1  February  1  S96. — Patient  died  somewhat  suddenly. 

P.xTiioLocicAL  Rkpokt  iiv  Pkofkssor  Rohekt  MflK 
The  Post-mortem  Fxainination  was  made  b)'  Professor  Muii 
in  the  presence  of  Dr  Hyrom  Hramwcll,  on  24th  February  i  89' 
at   10. 1  5  .\.M. 
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The  body  showed  very  extreme  emaciation  and  muscular 
atrophy.  There  were  signs  of  advancing  decomposition  over 
the  abdominal  wall. 

There  were  one  or  two  adhesions  over  the  lungs,  but 
otherwise  the  serous  cavities  were  quite  normal.  Both  lungs 
were  emphysematous  in  front,  and  oedematous  posteriorly, 
but  otherwise  normal.  The  heart  showed  no  abnormality 
beyond  pallor  and  softening  of  the  myocardium,  along  with 
some  atrophy. 

The  peritoneum  was  normal.  The  coils  of  intestine  showed 
a  remarkable  appearance.  They  were  somewhat  distended, 
and  the  walls  were  extremely  thin  and  semi-transparent,  so 
that  particles  in  the  interior  were  distinctly  seen.  They  had 
also  a  very  anaemic  appearance.  The  change  affected  both  the 
small  and  large  intestines,  but  the  former  in  somewhat  greater 
degree.  On  opening  the  intestines,  the  mucous  membrane 
appeared  extremely  atrophied,  anaemic,  and  comparatively 
smooth  on  the  surface,  the  valvulse  conniventes  being  distincth- 
less  pronounced  than  usual. 

The  stomach  was  somewhat  small  in  size  ;  its  wall  showed 
a  corresponding  change  to  that  which  was  present  in  the 
intestine,  though  in  less  marked  degree.  The  liver  was  dis- 
tinctly atrophied,  of  a  brownish  colour,  and  showed  some 
venous  congestion.  The  spleen  was  of  normal  size,  the  capsule 
wrinkled,  and  there  was  distinct  increase  of  the  supporting 
stroma  ;  the  Malpighian  bodies  could  be  with  difficulty  dis- 
tinguished. The  kidneys  showed  nothing  abnormal  beyond 
slight  general  atrophy.  The  brain  was  in  an  advanced  stage 
of  decomposition. 

We  considered  that  the  appearances  found  corresponded 
with  those  described  in  cases  of  sprue,  the  atrophic  change 
in  the  intestines  being  of  quite  an  extreme  degree. 

Since  most  marked  atrophy  of  all  the  voluntary  muscles 
had  been  a  conspicuous  feature  during  life,  portions  of  the 
muscles  and  peripheral  nerves  were  kept  for  microscopic  exa- 
mination. The  muscles  generally  were  much  atrophied 
They  were  somewhat  soft,  and  were  both  paler  and  more 
transparent-looking  than  normal.  The  microscopic  examina- 
tion showed  a  very  remarkable  change. 
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Microscopic  Examination  ok  the  Organs  and  Tissues 

Small  itittstine  (the  examination  was  somewhat  interfered 
with  by  the  degree  of  putrefactive  change  present  ;  thus  the 
superficial  part  of  the  mucous  membrane  stained  very  feebly, 
and  it  was  not  possible  to  be  certain  whether  there  was  some 
pre-existing  necrotic  change). — The  following  appeared  to  be 
the  chief  changes.  There  was  extreme  atrophy  of  all  the 
coats,  the  total  thickness  of  the  wail  not  exceeding  about  a 
third  of  that  of  a  normal  intestine.  The  villi  were  very  stunted 
and  had  lost  their  epithelium ;  the  lymphoid  cells  of  the 
adenoid  tissue  were  vcrj-  scanty  and  scarcely  stained  with 
h^ematoxylin.  The  Lieberkuhns  glands  were  much  shortened 
and  were  devoid  of  epithelium  except  at  their  lower  end,  the 
surviving  cells  being  irregular  in  shajje.  The  interstitial 
adenoid  tissue  and  the  solitary  glands  seemed  to  have  dis- 
appeared. The  muscularis  muco.sa:  could  l>e  readily  distin- 
guished, and  its  fibres  were  somewhat  .separated.  The  sub- 
mucous coat  was  constituted  by  a  thin  la\er  <>f  (edematous 
fibrous  tissue.  Both  muscular  coats  were  much  atrophied,  and 
some  of  the  fibres  had  lost  their  nuclei. 

The  large  intestine  showed  a  similar  condition,  though  the 
degree  of  atrophy  was  scarcely  so  great.  The  Lieberkuhns 
glands  were  less  destroyed,  but  were  much  distorted  in  their 
arrangement ;  their  epithelium  was  irregular,  granular,  and  in 
the  superficial  parts  desquamated.  Here  also  there  was  much 
atrophy  of  the  lymphoid  tissue.  The  other  coats  showed  a 
similar  condition  to  that  present  in  the  small  intestine. 

There  were  organisms  of  all  kinds  on  the  surface  of  the 
mucous  membrane,  and  also  in  its  suix."rficial  parts. 

Muscles. — The  portion  examined  was  from  the  biceps.  Its 
condition  was  of  a  striking  character.  At  places,  many  of  the 
fibres  were  of  nearly  normal  size,  some  retaining  their  transverse 
striation  and  some  being  of  homogeneous  asixrct.  Here  and 
there,  multiplication  of  the  nuclei  of  the  sarcolemma  could  be 
.seen.  These  nuclei  had  become  at  many  places  greatly 
enlarged,  and  assumed  a  peculiar  convoluted  a])pcarancc,  this 
change  being  accompanied  by  an  absorption  of  the  muscle 
substance.  The  growth  of  the  nuclei  cnuld  be  seen  to  have 
reached  an  extreme  degree,  so  that  a  fibre  might  be  in  great 
part    covered    by    them.       A    large   pro{>ortion    of   the    fibres, 


Fig.  I. — Untouched  microphotograph  uf  a  seLtimi  ihroiieh  atrophieii  hict--ps  muscle  in  case 
of  sprue — Case  i  (low  power). 

The  darkly  stained  portions  in  the  figure  represent  longitudinally  and  partially  longitudin- 
ally divided  muscular  fibres  ;  the  faintly  stained  portions  represent  large  masses  of  nuclear 
tissue  which  have  taken  the  place  of  the  muscular  fibres. 

A  portion  of  this  figure  is  represented  in  the  Coloured  Plate,  Fig.  i. 


Fig.  2. — Untouched  microphotograph  of  a  section  through  atrophied  biceps  muscle  in  case 
of  sprue— Case  i  (low  power). 
The  darkly  stained  portions  in  the  figure  represent  longitudinally  and  partially  longitudin- 
ally divided  muscular  fibres  ;  the  faintly  stained  portions  represent  large  masses  of  nuclear 
tissue  which  have  taken  the  place  of  the  muscular  fibres. 


Plate  III. — To  Illustrate  Dr  Bykom  IJramwli.ls  Article. 


The  darkly  stained  portions  represent  transversely  divided  muscular  fibres  ;  the  paler  stained 
portions  represent  large  masses  of  nuclear  tissue  which  have  taken  the  place  of  the  muscular 
fibres.     The  nuclei,  which  are  greatly  increased  in  number,  are  deeply  stained. 

A  portion  of  this  figure  is  represented  in  the  Coloured  Plate,  Fig   z. 


Fig.  4. — Untouched  microphotograph  of  a  section  through  atrophied  biceps  muscle  in  cast 
of  sprue — Case  i  (high  power). 

It  shows  greatly  atrophied  muscular  fibres  longitudinally  divided  and  large  masses  of  blue 
stained  nuclear  tissue  which  have  taken  the  place  of  the  muscular  fibres.  The  nuclei  art 
greatly  increased  in  number. 

A  portion  of  this  figure  is  represented  in  the  Coloured  Plate,  Fig.  3. 

Plaie  IV.— To  Illustrate  Dk  Bvrom  Bramwell's  Article. 
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moreover,  were  in  an  extremely  atrophied  condition,  more  or 
less  homogeneous,  of  irregular  thickness,  and  partially  covered 
with  proliferated  nuclei.  All  stages  could  be  seen,  down  to 
complete  disappearance  of  the  fibre,  in  which  case  its  position 
was  marked  by  a  collection  of  nuclei  in  a  more  or  less  de- 
generated condition.  At  places,  merely  a  granular  material, 
staining  of  a  peculiar  bluish  tint  with  haematoxylin,  could  be 
seen,  but  I  think  there  can  be  little  doubt  that  it  was  merely 
the  remains  of  degenerated  nuclei.  In  parts  where  the  change 
was  most  advanced,  the  muscle  fibres  were  mere  lines,  in  great 
part  covered  by  the  proliferated  nuclei  or  their  remains  ;  at 
such  a  stage  there  was  considerable  thickening  of  the  inter- 
stitial connective  tissue. 

The  7ierve  going  to  the  muscle  was  examined,  but  showed 
nothing  abnormal.  The  medullary  sheaths  were  wonderfully 
well  preser\-ed,  and  appeared  quite  healthy,  as  also  did  the  axis 
cylinders. 

I  consider  that  the  microscopic  appearances  of  the  muscle 
indicate  that  its  substance  was  undergoing  degeneration  as  the 
result  of  the  action  of  some  toxic  substance  in  the  blood,  pos- 
sibly absorbed  from  the  intestine,  and  that  this  degeneration 
Avas  followed  by  proliferation  and  remarkable  enlargement  of 
the  sarcolemma  nuclei,  these  acting  in  fact  as  phagocytes  and 
absorbing  the  muscle  substance. 

The  change  which  was  present  in  the  nuclei  in  this  case 
occurs  to  a  certain  extent  in  some  other  pathological  states  of 
muscles,  but  I  have  never  seen  it  even  approaching  such  a 
degree  as  in  this  case.  The  picture  which  this  case  presented 
is,  in  my  experience,  quite  unique. 

The  general  result  of  the  microscopic  examination  confirms 
the  opinion  that  the  case  was  one  of  sprue,  and  the  condition 
just  described  indicates  the  importance  of  examining  the 
muscles   in   this  disease. 

(In  Dr  Thin's  book  there  is  no  mention  of  histological 
changes  in  the  muscles.) 

CASE  2. — Typical  sprue  of  ten  years'  duration ;  extreme  emacia- 
tion and  muscular  atrophy ;  death. 

X.  Y.,  aged  40,  was  seen  by  B.  B.,  in  consultation  with 
Dr  James  Wilson,  on  4th  May  1899,  suffering  from  sprue  in 
its  most  advanced  stage. 
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History. — The  disease  commenced  some  ten  years  ago,  and 
has  continued,  with  periods  of  improvement,  ever  since. 

Dr  David  Galloway,  under  whose  care  the  patient  was 
when  the  disease  commenced,  and  while  he  resided  abroad, 
kindly  sent  me,  after  the  patient's  death,  the  following  account 
of  the  early  history  of  the  case  : — 

"His  family  history  is  unexceptionable,  as  is  also  his  personal  history. 
He  arrived  in  the  Straits  in  1887,  a  perfectly  healthy  man  ;  in  fact,  an 
athletic,  well  set-up  young  fellow.  During  his  stay  there,  before  the 
symptoms  of  sprue  manifested  themselves,  he  led  a  most  careful  life  ; 
especially  in  the  matter  of  diet,  on  which  he  held  ver>'  sensible  opinions, 
he  was  most  circumspect  Within  eighteen  months  of  his  arrival  he  had 
unmistakable  sprue  ;  his  case  was  a  most  acute  one  ;  in  fact,  out  of  some 
sixty  cases  which  1  have  watched  and  noted  carefully  during  the  last 
fourteen  years,  there  are  only  one  or  two  others  of  equal  .icuteness.  His 
symptoms  were  classical  ;  beginning  with  the  usual  '  dyspeptic '  >ymp- 
toms,  they  gradually  became  those  of  typical  sprue,  vir.  (ij)  recurrent 
attacks  of  inflammation  of  the  whole  buccal  cavity  and  tongue,  leaving 
the  parts  painful  and  mostly  denuded — each  of  these  attacks  was  accom* 
panied  by  a  slight  rise  in  temperature  ;  and  (/'I  severe  diarrhcva. 

"  The  diarrhcL-a,  which  is  not  an  integral  part  of  the  disease,  but 
which  is  nearly  always  present  in  Europeans,  was  ver>'  marked  in  his 
case,  so  much  so  as  to  cause  a  rectal  prolapse. 

"  He  was  fed  on  a  mixed  raw  meat  and  milk  diet,  and  was  treated 
with  rectal  injections  of  nitrate  of  silver.  On  this  diet  he  always  im- 
proved. 

"  //;  1892  he  went  to  .Shanghai  to  consult  a  quack  of  some  reputation 
in  this  disease,  and  returned  scarcely  so  well  as  when  he  left.  He  then 
proceeded  to  Europe,  returning  much  improved  in  1S94.  He  was  in  the 
Colony  only  a  few  weeks,  when  his  disease  asserted  itself  again  most 
virulently  ;  eventually  he  left  for  good  in  Scplfinbcr  1894." 

Dr  James  Wilson,  under  whose  care  the  patient  was  after 
his  return  to  Scotland  in  the  year  1 894,  ha.s  kindly  given  me 
the  following  notes  of  the  condition  :  — 

"  I  saw  Mr  .\.  Y.  professionally  about  four  years  ago.  He  had  been 
feeding  on  mixed  diet  for  some  time,  and  had  been  losing  llesh.  He 
always  did  so  after  being  on  mixed  diet  for  some  time.  He  was  put  to 
bed  and  given  milk  exclusively,  .ind  he  began  to  improxc  as  regards  his 
stools  and  also  generally,  ag.iin  putting  on  weight  He  never  had  what 
you  could  call  diarrha'a.  but  loose  stools  three  or  four  times  a  day.  He 
always  tried  to  keep  his  stools  firm,  and  would  keep  on  any  diet  ••o 
long  as  his  stools  kept  lirm.  Whenever  he  got  up  to  a  fair  weight,  after 
a  milk  diet,  he  would  add  fruit  in  the  shape  of  bananas,  and  then  gradu- 
»lly  slip  into  a  mixed  diet  ;  he  would  continue  the  mixed  diet  till  his 
stools  became  loose  and  he  was  becoming  thin.  In  this  way  he  rung  the 
changes  of  diet  till  the  end. 
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"  Bananas  suited  him,  and  he  always  improved  in  the  summer  when 
he  could  get  plenty  of  strawberries.  (Thin,  I  see,  has  made  some  observa- 
tions about  this  fruit.) 

"  When  I  saw  him  first,  his  tongue  was  red  and  clean,  its  epithelial 
covering  being  smooth  and  thin.  His  skin  was  harsh,  dry,  and  scaly, 
especially  when  he  was  on  mixed  diet  and  getting  thin  ;  whenever  he  put 
on  flesh  again,  his  skin  became  slightly  more  moist.  The  hair  was  thin 
and  dry.  His  abdomen  was  always  much  distended.  Warm  weather 
always  helped  him  ;  he  was  always  best  in  summer  in  the  warm  weather, 
and  when  he  could  get  plenty  of  strawberries,  as  I  mentioned  before. 
He  had  great  faith  in  the  strawberries,  and  used  to  say  whenever  he 
could  get  them  he  would  be  all  right. 

"He  went  down  to  Penzance  in  the  winter  of  1897,  in  a  fairly  plump 
condition  for  him,  but  when  he  came  back  in  the  spring  of  1898,  he  was 
a  walking  skeleton,  a  condition  from  which  he  never  improved.  Nothing 
would  put  flesh  on  him  after  that.  He  maintained  his  strength  fairly 
well  during  the  summer  and  autumn  of  1897;  after  this  he  gradually  got 
weaker  till  you  saw  him  in  the  spring  of  this  year"  (1899). 

Condition  on  May  ^th,  1899.  —  The  patient  was  pro- 
foundly emaciated  ;  all  the  fat  appeared  to  have  disappeared 
from  the  surface  of  the  body,  and  the  muscles  were  all  ex- 
tremely atrophied.  There  was  no  paralysis,  no  affection  of  the 
bladder  and  rectum  (other  than  the  looseness  of  the  bowels  due 
to  the  sprue),  and  no  sensory  defects. 

The  lips  were  somewhat  pale,  but  the  patient  was  not,  in 
any  notable  degree,  ansemic,  the  conjunctiviE  being  well 
coloured. 

The  abdomen  was  greatly  swollen  and  tympanitic ;  on 
palpating  it,  one  was  reminded  of  the  sensation  produced  w'hen 
one  palpates  a  swollen  and  decomposing  corpse. 

Several  boils  were  present  on  the  knees  and  adjacent  parts 
of  the  legs  ;   but  there  were  no  bed-sores  and  no  petechise. 

The  patient,  who  was  mentally  bright,  stated  that  he  felt 
the  cold  very  much. 

Result. — The  patient  died  on  May  20th,  1899. 

The  Microscopic  Exmnination  of  the  Muscles. — A  com- 
plete post-mortem  was  not  made,  but  the  late  Dr  Hunter 
Mackenzie,  who  was  interested  in  the  case,  removed  and 
sent  me,  preserved  in  Muller's  fluid,  a  portion  of  the  biceps 
muscle. 

Professor  Robert  Muir  kindly  made  the  microscopic  exa- 
mination and  found  exactly  the  same  changes  in  the  muscle, 
though  less  marked  in  degree,  which  were   present   in   the   first 
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case.  In  this  (the  second)  case,  there  appeared  to  be  some 
increase  of  the  intermuscular  connective  tissue  ;  it  seemed  to 
be  the  result  of  the  muscular  atrophj-,  not  its  cause  ;  there 
was  no  lipomatosis. 

Remarks.  —  The  muscular  changes  which  we  have  found 
in  these  two  cases  of  sprue  have  not,  so  far  as  we  have  been 
able  to  ascertain,  been  previously  described  in  that  disease. 
The)"  seem  to  us  to  suggest  the  poisoning  of  the  muscle  by 
some  to.xin  probably  absorbed  from  the  intestine. 

The  enormous  increase  of  the  nuclei,  and  the  destruction 
of  the  sarcous  substance  and  muscle  tissue,  which  apparently 
resulted  therefrom,  arc  very  remarkable,  and  have  not,  so  far 
as  we  know,  been  met  with  in  the  same  degree,  either  in  sprue 
or  in  any  other  disease.  A  somewhat  similar  change  in  the 
nuclei,  though  much  less  marked  in  degree,  was  present  in  a 
remarkable  case  of  myopathic  muscular  atrophy  which  came 
under  the  notice  of  one  of  us  (Dr  B.  B.)  in  the  jear  1S96. 
It  is  noteworthy  that  in  that  case  the  only  cause  which  sug- 
gested itself  for  the  extensive  muscular  wasting  was  chronic 
poisoning  by  tobacco  taken  in  the  form  of  chewing  —  an 
obser\ation  which  perhaps  lends  some  support  to  the  view 
which  we  have  advanced  that  in  the  two  cases  of  sprue  the 
remarkable  muscle  changes  were  probably  due  to  some  form  of 
into.\ication.  The  details  of  this  case  of  muscular  atrophy  are 
as  follows  : — 

Case  of  Extreme  Muscular  Atrophy  in  which  somewhat  similar 
changes  to  those  described  in  the  two  preceding  cases  of  Spnie  were 
found  after  death. 

Clinical  Report  hv  Dr  Byuom  Bramwki.i. 

C.  D.,  married,  aged  64,  was  seen  on  2nci  September  I  S96, 
complaining  of  progressive  muscular  weakness,  loss  of  flesh 
and  muscle,  occasional  dyspepsia,  and  .some  cough. 

Prci'ious  history. — The  patient,  who  had  been  an  active, 
healthy  man,  and  had  lived  in  a  very  healthy  country  district, 
began  to  lose  flesh  and  strength  in  October  1S95.  The  mus- 
cular weakness  and  emaciation  gradually  progressed  until  I 
saw   him  on   2nd   September   1896. 

Condition  ivhen  seen. — The  patient  was  extrcmcl>-  emaciated  ; 


Two  large  deeply  stained  longitudinally  divided  muscular  fibres  are  seen  at  the  top  of  the 
action.  A  large  mass  of  nuclear  tissue  which  has  taken  the  place  of  tht  muscular  fibres  is 
een  in  the  middle  of  the  section. 

A  portion  of  this  figure  is  represented  in  the  Coloured  Plate.  Fig.  4 


■"u..  6. — Untouched  microphotograph  of  a  section  through  ai 
of  sprue — Case  2  (high  power). 

A  longitudinally  divided  r 
nass  of^deeply  blue-stained 
een  in  the  middle  of  the  set 

The  nuclei  are  greatly  i 

A  portion  of  this  figure  is  repre 

Plate  V. — To  Illustrate  Dr  Bvrom  Bramwell's  Article. 


KiG.  7. — Untouched  microphotograph  of  a  section  through  atrophied 
of  sprue  — Case  2  (high  power). 
Several  faintly  stained  longitudinally  divided  muscular  fibres  are  seen 
deeply  stained  blue  mass  in  the  centre  represents  the  remains  of  a  mus 
of  which  has  been  taken  by  nuclear  tissue. 


Fig.  S. — Untouched  microphotograph  of  a  section  through  atrophicLi  biceps  muscle  in  c 
of  sprue — Case  2  (high  power). 
The  nuclei  are  greatly  increased  in  size  and  number,  and  in  places  are  running  togethe 
form  large  nuclear  masses. 

Plate  VI. — To  Illustrate  Dr  Byrom  Bramwell's  Article. 
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all  the  fat  seemed  to  have  disappeared  from  the  surface  of  the 
body  ;  the  muscles  generally  were  markedly  atrophied  ;  he 
then  weighed  9  st.  ;  before  his  illness  commenced — in  October 
1895 — he  weighed  13  st. 

The  muscular  weakness  was  so  great  that  the  patient 
could  not  raise  himself  in  bed  to  be  examined  ;  but  when  he 
was  assisted  to  his  feet  he  managed  to  stand  and  walk. 

There  was  no  paralysis  ;  the  knee-jerks  were  absent  ; 
there  were  no  fibrillary  twitchings,  no  affection  of  the  bladder 
or  rectum,  and  no  disturbance  of  sensation. 

The  patient  complained  of  pain  on  pressure  over  the 
bones,  especially  over  the  lower  end  of  the  sternum,  the 
superior  iliac  crests,  and  the  spines  of  the  vertebrae,  but  nothing 
abnormal  could  be  seen  in  these  situations. 

Throughout  the  course  of  his  illness  the  patient  had  at 
times  been  dyspeptic,  but  when  seen  (on  2nd  September  1896) 
the  stomach  seemed  normal.  There  was  no  marked  anjemia. 
The  organs  all  seemed  to  be  healthy  ;   the  urine  was  normal. 

Diagnosis. — The  condition  resembled  the  profound 
muscular  atrophy  in  the  two  cases  of  sprue,  which  have  been 
previously  described,  more  than  anything  else  that  I  have 
seen. 

The  patient  could  not  account  in  any  way  for  the 
development  of  the  muscular  weakness  and  emaciation.  His 
wife  stated  that  for  several  years  past  he  had  been  in  the  habit 
of  chewing  tobacco  almost  continuously  ;  he  hardly  ever  was, 
she  said,  without  a  quid  in  his  mouth.  The  patient  himself 
said  he  never  swallowed  the  saliva  while  "  chewing."  He 
further  stated  that  he  had  always  been  very  susceptible  to  the 
action  of  tobacco,  and  that  he  had  never  been  able  to  smoke 
two  pipes  straight  off  in  his  life.  For  some  months  before  I 
saw  him,  he  had  discontinued  chewing  in  such  large  quan- 
tities. 

Progress  of  the  Case,  St/i  February  1897. — The  patient 
was  seen  again  on  this  date.  He  thinks  he  has  slightly  im- 
proved under  feeding,  massage,  strychnine,  and  arsenic.  The 
appetite  and  digestion  are  good.  He  complains  of  some  pain 
in  the  back  of  the  neck  and  on  the  crown  of  the  head  ;  also 
sometimes  of  pain  in  the  eyeballs. 

No  visceral  disease  is  to  be  detected.  The  muscular 
weakness  is   extreme,  though  he  is  still   able  to   walk  with  the 
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help  of  two  sticks,  he  cannot,  however,  get  up  from  a  sitting 
to  a  standing  position  or  raise  himself  in  bed. 

The  right  calf,  at  its  thickest  point,  measures  9,  the  thigh 
I  I,  the  forearm  7,  and  the  upper  arm  6i  inches. 

His  height  is  5  feet  10  inches. 

22tui  May  1897. — The  muscular  atrophy  is  even  more 
marked  than  it  was  at  the  time  of  the  last  visit.  The  calf  now 
measures  S,  the  thigh  loi,  the  forearm  6J,  and  the  upper  arm 
6\  inches.  The  skin  has  a  greasy  feel  and  look.  The  feet 
are  swollen.  There  is  no  paralysis.  The  atrophied  muscles 
contract,  actively  to  the  faradic  current  ;  there  are  no  fibrillary 
twitchings. 

After  this  date  the  patient  gradually  got  weaker  and 
weaker,  and  died  on  27th  July  1897. 

Post-vtortcm  exatnination  made  on  zZth  July  1897,  at 
5  P.;\l. — Decomposition  already  far  advanced.  Vertebral  bones 
were  softer  than  normal  ;  the  outer  surface  of  the  dura  mater 
was  stained  of  a  greenish-red  colour  by  putrefaction  ;  the  spinal 
cord  was  very  soft. 

The  lumbar  and  cervical  enlargements,  a  jxirtion  of  the 
dorsal  cord,  and  the  cauda  equina  were  removed  and  at  once 
placed  in  Miiller's  fluid.  Portions  of  the  biceps  muscle  from 
the  left  arm  and  some  muscles  of  the  left  forearm,  and  of  the 
ball  of  the  left  thumb,  were  removed,  together  with  the  two 
nerves  from  the  upper  arm,  the  median  and  another  small 
nerve  from  the  left  forearm  ;  and  |X)rtions  of  the  left  external 
popliteal  nerve  and  of  the  calf  muscles.  The  calf  muscles 
appeared  to  be  more  degenerated  than  the  muscles  of  the  arm 
and  forearm,  and  were  of  a  brownish-red  colour. 

The  heart  was  markedly  atrophied,  the  muscle  being  of  a 
yellowish-brown  colour  and  very  soft  ;  a  portion  was  removed 
and  placed  in  Miiller's  fluid. 

The  left  pleural  on'ity  contained  a  considerable  amount  of 
fluid  and  flakes  of  lymph,  the  result  of  a  recent  pleurisy.  The 
luni^s  were  quite  healthy. 

Stoiiiaeli  and  other  ahdomhial  viscera  all  healthy.  Liver 
somewhat  small,  fatt>-  ;  otherwise  normal.  Spleen  shrunken 
and  pale,  atroi)hied.  Kidneys  congested,  and  showing  marked 
post-mortem  changes  ;  otherwise  healthy. 
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Microscopic  Examination  by  Professor  Robert  Muir 

The  muscles. — The  changes  present  were  of  a  very  striking 
character.  There  was  extraordinary  variation  in  the  size  of 
the  fibres  ;  some  were  distinctly  thicker  than  normal,  whilst  all 
sizes  down  to  those  about  the  diameter  of  a  red  corpuscle  in 
thickness  (or  even  less)  were  present. 

The  larger  fibres,  as  a  rule,  were  well  striated,  but  a  few  of 
homogeneous  aspect  were  present.  Some  showed  proliferation 
of  the  nuclei  of  the  sarcolemma,  the  nuclei  being  arranged  for 
the  most  part  in  rows.  Splitting  of  the  larger  fibres  into 
numerous  smaller  fibres  could  be  distinctly  followed.  Some 
of  the  fibres  were  of  unequal  thickness. 

In  the  smaller  fibres,  nuclear  proliferation  was  also  present; 
and,  though  the  large  majority  showed  very  distinct  transverse 
striation,  a  few  were  of  homogeneous  aspect  or  even  of  granular 
appearance.  In  these  (the  degenerated  fibres),  great  enlarge- 
ment of  the  sarcolemma  nuclei  could  be  seen,  the  nuclei  being 
pale,  with  loose  chromation  reticulum,  and  at  places  so  large  as 
to  entirely  cover  the  fibres. 

Remarks  by  Professor  Robert  Muir 

In  this  case,  then,  there  was  present  in  a  minor  degree  the 
same  change  as  in  the  cases  of  sprue  previously  described,  i.e. 
a  phagocytic  action  on  the  part  of  the  sarcolemma  nuclei 
towards  the  degenerated  muscle  substance.  This  nuclear 
change  was  only  found,  however,  here  and  there. 

The  most  marked  feature  of  the  case  was  the  large  propor- 
tion of  muscular  fibres  of  very  small  size  interspersed  with 
those  of  larger  size,  the  striation  being  strikingly  well  preserved. 

Interstitial  growth  of  fibrous  tissue  was  not  marked,  though 
a  certain  degree  was  present  amongst  the  smallest  fibres,  where 
in  fact  some  of  these  were  disappearing  altogether.  There  was 
practically  no  lipomatosis. 

The  walls  of  the  arteries  were  distinctly  thickened.  The 
minute  arterioles  showed  fibroid  sclerosis  ;  in  those  of  larger 
size,  there  appeared  to  be  distinct  hypertrophy  of  the  middle 
coat  in  addition  to  some  thickening  of  the  intima  and 
adventitia. 

Spinal  cord. — Sections   were    examined    from    the    lumbar 
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and  cervical  enlargements  and  from  the  dorsal  region.  Most 
of  the  cells  in  the  anterior  cornua  were  well  preserved  and 
their  processes  very  distinct.  Some  of  them  showed  homogen- 
euus  patches  in  their  protoplasm,  and  some  were  distinctly 
granular,  this  latter  condition  affecting  the  processes  also.  I 
think  that  these  alterations  were  probably  in  part  at  least  ix)st- 
niortem  changes,  as  there  was  distinct  evidence  that  the 
hardening  of  the  cord  was  not  perfect.  I  consider  that  there 
was  not  evidence  of  an\'  primary  change  in  the  nerve  cells. 
There  was  no  degeneration  in  the  white  matter  and  no  abnor- 
mality beyond  one  or  two  patches  of  slight  neuroglia  thickening 
in  the  posterior  columns  in  the  cervical  region — a  change 
probably  of  no  importance. 

The  nerve  roots  and  portions  of  the  spinal  nerves  which 
were  examined  also  appeared  healthy. 

From  the  condition  found,  I  consider  that  the  case  belonged 
to  the  class  of  myopathic  atrophies. 

3.   INTUH.ATIO.N   OI"    Till-:   L.XRVN.X    IN" 

LARYNGEAL   DII'HTHKRIA 

By  Claude  B.  Ker,  M.D.,  F.R.C.I'.,  Ed.,  Lecturer  on  Infective  Fevers 
Edinburgh  University 

It  is  now  nearly  fifty  years  since  Bouchut,  in  1S5S,  first 
appreciated  the  possibility  of  relieving  the  dyspnn.>a  of 
diphtheria  by  the  introduction  of  a  tube  into  the  larynx. 
Had  he  at  that  time  received  any  encouragement  from  his 
colleagues,  it  is  possible  that  by  continuing  his  investigations 
he  would  have  earned  the  credit  which  is  now  given,  and 
justly  given,  to  O'Dwyer.  But  the  .\cademy  of  Medicine, 
acting  on  the  report  of  the  great  Trousseau,  prohibited  the 
operation,  although  it  is  only  fair  to  remember  that  the  report 
in  cjuestion  does  not  suggest  that  the  cases  treated  b_v  Houchut 
were  in  any  way  damaged  by  the  insertion  of  his  tubes.  \Vc 
may  rather  attribute  the  decision  of  the  Academy  to  the  fact 
tliat  the  inventor  attacked  the  operation  of  trachcotomv,  and 
must  in  this  way  have  alienated  the  sympathy  of  many  who 
niigiit  otherwise  have  encouraged  his  efforts.  It  was  left,  then, 
to  O'Dwyer  to  introduce,  in  1885,  the  method  of  intubation 
which  we  practise  to-day,  the  various  tubes  at  present  in  use 
being  all  merely  modifications  of  those  which  he  first  invented. 


DESCRIPTION  OF  C0L0URP:D  PLATK. 

Fig.  I. — Section  through  atrophied  biceps  muscle  in  case  of  sprue — Case  i 
(low  power). 

The  red  portions  (to  which  the  letters  <»  and  h  point)  represent  longi- 
tudinally and  partly  longitudinally  divided  muscular  fibres  ;  the 
blue  portions  represent  large  masses  of  nuclear  tissue  which  have 
taken  the  place  of  the  muscular  libres. 

Fig.  2. — Section  through  atrophied  biceps  muscle  in  case  of  sprue— Case  i 
(high  power). 

The  red  portions  (to  which  the  letter  <i  points)  represent  transversely 
divided  muscular  fibres  :  the  blue  parts  (to  one  of  which  the  letter 
/'  points)  represent  nuclei,  and  large  masses  of  nuclear  tissue 
which  have  taken  the  place  of  the  niu<.ciilar  fibres  The  nuclei 
are  greatly  increased  in  number. 

Fif..  3.— Section  through  atrophied  biceps  muscle  in  case  of  sprue — Case  1 
(high  power). 

In  this  section  greatly  atrophied,  longitudinally  divided,  muscular 
fibres  (to  which  the  letter  <i  points),  and  large  masses  of  bluc- 
staincd  nuclear  tissue  (to  one  of  which  the  letter  6  points),  which 
have  taken  the  place  of  the  muscular  fibres,  are  seen.  The  nuclei 
arc  greatly  increased  in  number. 

Fig.  4. — Section  through  atrophied  biceps  muscle  in  case  of  sprue— Case  2 
(high  power). 

The  letter  <i  points  to  a  longitudinally  divided  muscular  fibre  ;  the 
letter  /'  to  a  large  mass  of  blue-stained  nuclear  tissue,  which  has 
taken  the  place  of  a  muscular  tibre. 

Fig.  5.— Section  through  atrophied  biceps  muscle  in  case  of  spnie— Case  3 
(high  power). 

The  letter  n  points  10  a  normal  muscular  fibre  ;  the  letter  A  to  a  mass 
of  nuclear  tissue  which  has  t.ikcn  the  place  of  a  muscular  fibre. 
The  nuclei  arc  greatly  increased  in  numlier. 

Fig.  6.—  Section  through  atrophied  calf  muscle  in  the  case  of  (?  myopathic) 
muscular  atrophy  descrilxrd  in  the  text  (high  power). 

The  letter  .;  |Hiints  to  a  longitudinally  divided  muscular  fibre  of 
small  i\ic  ;  the  letter  A  to  a  mass  of  nuclear  tissue  which  has  t.ikcn 
the  place  of  .1  iiinsi  ular  libre.  The  nui  Ici  aie  im  icascil  in 
number. 
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While    in    America,    in    France,    and    in    most    European 
countries   intubation   has   been  enthusiastically  adopted  as  the 
operation   of  election   in   laryngeal  diphtheria,  it  has   not   had 
many  votaries  in  Great  Britain.      It  is  only  recently  that  it  has 
met  w  ith  any  serious  consideration,  and   even   now  those  who 
prefer  it   to  tracheotomy  are  few  in   number.      Its   theoretical 
advantages  over  the  latter  operation  are  (i.)  that  it  permits  the 
patient  to  breathe /^'r  vias  naturales,  and  that  there  should  be 
therefore  less  chance  of  pulmonary  sequelae  ;  (ii.)  that  a  cutting 
operation   is   avoided,  and   the  consent  of  the  parents   is   more 
readily  obtained  ;    (iii.)  that  there  is   no  scar  left   as  a   result. 
Moreover,  no   preparation   is   required,  and  the  patient  is  as  a 
rule  relieved  in  a  few  seconds.      On  the  other  hand,  if  tracheo- 
tomy is  performed,  the  parts  chiefly  involved  in  the  obstruction 
are  given  complete  rest,  and,  what  is  of  more  importance,  if  the 
tube   becomes  dislodged   it   can   be  replaced   by    the  nurse    or 
even    an     intelligent    relative,    whereas    the    intubation    tube 
requires  a   medical   man  to   replace  it.      Statistics  are  of  little 
use  in  estimating  the  value  of  the  rival  operations.      The  results 
obtained  most  largely  depend   on  the  condition  of  the  patient 
at  the  moment  of  interference,  and  there  is  a  tendency  in  some 
quarters  to  operate  upon  patients  who  would   probably  recover 
if    left    alone.      On    no    other    grounds    can    we    explain    such 
mortality  rates  as  5  per  cent,  for  cases  of  intubation.      There  is 
a  great  difference  of  opinion  whether  membranes  are  expelled 
more  easily  by  one  tube  or  the  other.      The  tracheotomy  tube 
should,  theoretically,  allow  larger  pieces  to  be  expelled.      The 
intubation    tube,  on    the    other    hand,   certainly    allows    more 
vigorous  and   natural  coughing.      The  danger  of  the  plugging 
of  the  tube  under  these  circumstances  is,  I   think,  exaggerated. 
At  the  worst,  a  tube  which  becomes  plugged  in  this  manner  is 
usually  expelled,  and  in  any  case,  if  the  string  is  left  attached, 
can  be  pulled  out  by  the  nurse.     In  such  an  event  a  reasonable 
time  usually  elapses  before  it  has  to  be  replaced.      The  danger 
of    rolling   up    membrane    in    front    of  a    tube    in    the    act    of 
intubating,  and  so   plugging  the  trachea,  is   a   more  real   one. 
It  is  an  accident  which  has  happened  on  several  occasions  in 
my  experience,  always,  fortunately,  without   fatal   results.      It 
is,  however,  so  comparatively  rare  that   it   is   not  sufficient  to 
throw    discredit    on     the     practice    of    intubation.       Another 
theoretical  objection  which  used  to  be  alleged  against  intuba- 
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tion  is  the  possibility  of  infecting  the  trachea  from  the  lan,'nx 
by  dislodging  small  portions  of  membrane.  This  objection, 
however,  if  ever  of  any  importance,  has  no  value  since  the 
introduction  of  antitoxin,  for  we  are  not  nowadays  accustomed 
to  expect  an  extension  of  membrane  if  an  adequate  dose  of 
serum  has  been  administered. 

Although  in  America  intubation  was  at  least  as  successful 
as  tracheotomy  before  the  introduction  of  antitoxin,  it  is 
unquestionably  the  use  of  the  serum  which  has  made  the 
good  results  which  we  get  at  the  present  time  f>ossible. 
Diphtheritic  membrane  is  so  rapidly  disintegrated  or  loosened 
after  its  employment  that  there  is  an  unquestionable:  advantage, 
to  my  mind,  in  adopting  an  operation  which  will  tide  the 
patient  through  a  difficulty,  lasting  often  only  2  or  3  days, 
and  which  avoids  the  undoubted  risks  entailed  by  a  tracheo- 
tomy. Since  1 894  intubation  has  been  the  operation  of 
election  at  the  Edinburgh  City  Hospital,  supplemented  when 
nece.ssary  by  a  secondary  tracheotomy.  It  is  only  of  recent 
}ears,  however,  that  we  have  had  a  sufficient  number  of 
diphtheria  cases  in  the  city  to  estimate  its  merits.  Mv  own 
experience  is  limited  to  little  more  than  200  cases,  and  till 
3  years  ago  the  mortality  of  the  operation  never  fell  below 
40  per  cent.  It  is  interesting  to  note,  however,  that  the 
death-rate  of  all  laryngeal  cases  was  very  much  the  same  as 
that  of  hospitals  where  tracheotomy  is  in  vogue,  even  though 
the  mortality  rate  of  tracheotomy  in  those  hospitals  was  less 
than  that  of  intubation  with  us.  This  would  lead  us  to 
suspect  that  a  different  standard  of  the  necessity  for  operation 
was  in  use  in  the  different  institutions. 

A  great  improvement,  however,  in  my  results  followed  the 
systematic  introduction  of  nasal  feeding  as  a  routine  in  all 
cases  of  intubation.  Previously  we  had  de|)cndcd  on  rectal 
feeding,  supplemented,  when  possible,  by  the  administration  by 
the  mouth  of  jellies  and  soft  solids  which  are  f>ftcn  well  taken. 
Now  I  prefer  to  trust  entirely  to  the  nasal  tube,  the  only 
exception  being  that  I  still  give  a  little  whisky  and  water  by 
the  mouth  tt)  assist  the  cough  and  clearing  of  the  tube.  About 
the  same  time  also  I  commenced  to  use  the  vulcanite  tubes  in 
preference  to  the  old  metal  ones.  They  arc  much  better 
tolerated  by  the  patient,  and  can  be  worn  much  longer  with 
less  chance  of  ulceration.      I    .ittribute  to  their  employment  a 
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considerable  share  of  the  improvement  which  I  have  recent!}' 
noticed  in  my  results.  They  are  O'Dwyer's  tubes,  made  by 
Ermold  of  New  York,  and  are  a  great  advance  on  the  old 
instruments.  When  I  first  started  intubation  I  used  similar 
tubes  in  metal,  but  discarded  them  for  the  short  French  tube 
of  Bayeux  which  had  many  advantages.  In  prolonged  cases 
I  used  to  find  it  useful  to  alternate  the  two  patterns,  as  the 
points  of  pressure  were  slightl)-  different.  Now,  however, 
the  long  vulcanite  tubes  are  so  admirably  tolerated  that  I 
seldom  use  the  short  French  pattern,  of  which,  so  far,  I  have 
not  seen  an  example  in  vulcanite. 

In  hospital  practice  I  am  convinced  that  it  is  to  the 
advantage  of  the  patient  to  postpone  operation  as  long  as 
possible.  Most  of  the  series  of  cases  which  I  am  reporting  at 
present  were  operated  on  in  the  third  stage  of  croup,  that  is  to 
say,  the  stage  in  which  the  patient  is  becoming  exhausted  and 
the  pulse  is  beginning  to  fail.  Some  cases  it  is  of  course 
necessar}-  to  intubate  in  the  second  stage,  when  the  patient 
may  be  comparatively  well  in  the  intervals  of  severe  paroxysms. 
So  many  of  these  patients  however  recover  without  operation, 
it  is  as  well  not  to  interfere  unless  the  paro.xysms  are  extremely 
frequent  or  extremely  severe.  The  great  considerations  are  to 
give  the  serum  time  to  take  effect,  and  to  be  always  within 
reach  of  the  patient,  prepared  to  interfere  at  a  minute's 
notice.  It  is  obvious  that  in  private  practice  early  operation 
is  desirable. 

Of  the  70  cases  intubated  in  the  hospital  since  the  autumn 
of  1904,  12  were  purely  laryngeal,  in  48  the  fauces  were 
involved  as  well,  while  in  the  remaining  10  the  naso-pharynx 
was  also  implicated.  Nineteen  patients  died — a  mortality  of 
27.1  per  cent.  Slightly  more  than  a  quarter  of  the  total 
cases  required  a  secondar)'  tracheotomy,  1 8  in  all  being  thus 
treated.  As  we  would  expect,  the  mortality  after  tracheotomy 
was  high,  the  only  cases  which  were  subjected  to  this  operation 
being  the  most  severe.  Of  the  18  no  less  than  10  succumbed, 
or  over  5  5  per  cent.  Judging  from  our  previous  experience, 
I  should  say  that  50  per  cent,  is,  as  a  rule,  the  lowest 
mortality  which  we  can  expect  from  the  secondary  operation. 
In  II  of  the  cases  the  tracheotomy  was  performed  almost 
at  once,  it  being  obvious  that  the  intubation  tube  did  not 
give  sufficient  relief.      This  group  of  patients,  therefore,  enjoyed 
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all  the  advantages  of  a  priman'  operation.  Six  of  them  died, 
the  obstruction  in  all  being  bcjond  reach.  In  6  case.<  the 
tracheotomy  was  performed  because  the  partial  relief  afforded 
at  first  by  intubation  was  not  maintained.  Of  these  4  died,  3 
from  pneumonia  which  was  present  on  admission,  i  during  the 
manipulations  undertaken  to  finally  remove  a  tracheotomj- 
tube  which  had  been  worn  for  weeks  ;  the  remaining  case  was 
subjected  to  tracheotomy,  because,  the  intubation  tube  having 
been  coughed  up  very  unexpectedly,  I  was  at  the  moment, 
most  unfortunately,  not  available  to  replace  it.  To  sum  up 
these  results,  we  find  that  in  only  8  of  the  cases  did  tracheo- 
tomy succeed  after  intubation  had  failed,  and  I  think  we  may 
take  it  that  the  usefulness  of  tracheotomy  is  limited  to  about 
one-tenth  of  the  total  cases  which  require  interference.  Never- 
theless, I  hold  it  should  ahva\s  be  attempted  if  intubation  has 
failed  to  give  relief. 

As  regards  the  9  deaths,  occurring  in  this  series,  of  patients 
who  were  not  subjected  to  tracheotomy,  3  occurred  after  the 
tube  had  been  finally  removed.  Of  these,  2  were  cases  of 
diphtheric  heart-failure  2  and  6  days  res|xrctively  after  cx- 
tubation.  The  third  died  3  weeks  after  the  removal  of  the 
tube  as  the  result  of  a  broncho-pncurnonia  which  had  been 
present  on  admission.  Five  cases  died  with  the  tube  still  in 
the  larynx,  all  except  one  with  the  laryngeal  diflFicuity  satis- 
factorily relieved.  Of  these,  2  patients  died  of  cardiac  failure 
due  to  the  toxin  of  diphtheria,  i  of  pneumonia,  and  i  of  septic 
infection.  In  one  patient  the  breathing  was  not  satisfactorily 
relieved,  but  the  obstruction  was  obviously  so  low  down  that 
tracheotomy  was  deemed  inadvisable.  At  the  autopsy  mem- 
brane was  found  present  in  the  smallest  ramifications  of  the 
bronchi.  In  the  whole  series  of  cases  one  patient  only  tiieil 
while  being  intubated,  apparently  of  cardiac  failure.  This  is 
an  accident  which  occasionally  occurs,  and  in  some  cases  it 
seems  to  result  from  the  forcing  o|)cn  of  the  jaws  with  the 
sag. 

The  length  of  time  during  which  the  tube  should  be  worn 
is  a  matter  of  interest.  Some  remove  it  for  the  first  time  in 
24  hours,  others  leave  it  for  as  much  as  6  days.  In  m\- 
experience  the  right  moment  for  removing  it,  in  cases  of  the 
class  with  which  I  have  been  dealing,  is  somewhere  between 
48  and  ~2  hours.      Two  and  a  half  days  exactly  h.Ts  been   the 
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usual  time  for  the  first  extubation,  and  in  the  majority  of 
instances  the  tube  has  not  had  to  be  replaced.  Occasionally 
the  tube  is  coughed  up  sooner,  or,  the  breathing  becoming 
difficult  owing  to  loose  membrane  beneath  it,  it  may  be 
advisable  to  withdraw  it.  In  1 2  cases  intubation  was  per- 
formed twice,  in  3  thrice,  in  i  four  times,  i  six  times,  i  seven 
times,  and  i  fourteen  times,  before  the  tube  could  be  finally 
dispensed  with.  I  find  that  if  a  patient  can  get  through  the 
first  4  hours  after  extubation  without  serious  dyspncea  it  is 
very  rare  to  have  to  replace  the  tube.  The  best  time  for 
taking  out  a  tube  is  undoubtedly  the  morning.  Breathing  is 
always  apt  to  be  worst  at  night.  If  the  temperature  is  normal 
and  the  respirations  do  not  exceed  30  per  minute  before  ex- 
tubation, there  is  a  very  fair  chance  that  the  tube  will  not  be 
again  required.  On  the  other  hand,  if  the  breathing  is  rapid 
and  the  temperature  has  not  settled,  it  is  often  advisable  to 
wait  a  day  or  two  longer  before  attempting  to  remove  the 
tube. 

As  regards  the  actual  length  of  time  which  elapsed  before 
the  final  extubation,  4  of  the  intubations  were  momentary 
only,  the  tube  being  immediately  coughed  up  with  membranous 
casts,  complete  relief  being  thus  obtained.  I  regard  this  possi- 
bility as  one  of  the  advantages  of  intubation  over  tracheotomy, 
such  a  satisfactory  result  being  obtained  with  so  little  risk  to  the 
patient.  Seven  patients  wore  the  tube  for  less  than  2  days  ; 
17  were  finally  e.xtubated  in  from  48  to  60  hours;  5  after  3 
days  ;  5  after  4  days  ;  3  after  5  days.  The  tube  was  finally 
removed  in  3  cases  between  the  seventh  and  the  tenth  days. 
One  case  required  it  for  14  and  another  for  29  days  before  it 
could  be  dispensed  with.  This  last  patient  was  intubated  no 
less  than  on  14  occasions,  the  cause  of  his  difficulty  being  an 
abscess  of  the  thyroid  cartilage.  The  vulcanite  tubes  are  so 
well  tolerated  that  I  would,  if  necessary,  be  prepared  to  leave 
in  a  tube  even  longer.  It  is  very  doubtful  if  tracheotomy  is  of 
really  much  use  in  such  cases,  the  difficulty  again  arising  as 
soon  as  the  canula  is  removed.  The  cause  of  the  obstruction 
appears  occasionally  to  be  atroph)'  of  the  laryngeal  abductors 
from  disuse,  and  consequent  adductor  spasm.  More  frequently 
the  difficulty  depends  on  a  subglottic  hypertrophic  laryngitis. 
Rogers  has  had  great  success  in  the  treatment  of  these  cases 
with  special  tubes  made  for  the  purpose,  and  fixed  with 
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clamps  or  a  screw  plug  inserted  through  a  tracheal  opening. 
Patients  have  made  complete  recoveries  after  wearing  his  tubes 
for  periods  varying  from  9  months  to  2i  years.  In  less  per- 
sistent cases  much  can  be  done  by  the  use  of  the  largest  normal 
tube  that  can  be  passed  through  the  glottis  with  slight  force. 
My  series  of  intubations,  however,  includes  no  really  prolonged 
case,  so  I  have  had  no  opportunity  of  trying  these  methods. 

The  following  table  gives  the  ages  of  the  children  and  the 
results  according  to  age.  It  will  be  noticed  no  adult  was  sub- 
jected to  o|3eration.  The  oldest  patient  was  8  years  of  age. 
The  youngest  was  6  months,  and  recovered  : — 
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As  regards  the  performance  of  intubation  ilscil,  1  have  little 
to  say.  It  certainly  requires  considerable  practice,  and  till  a 
certain  dexterity  is  attained  is  probably  more  diflicnlt  than  a 
tracheotomy.  In  my  opinion,  the  patient  should  be  in  the 
recumbent  position.  In  a  disease  like  diphtheria,  in  which  the 
first  rule  of  treatment  is  to  keep  the  patient  flat,  it  is  difficult 
to  see  how  the  sitting  position  can  be  justified,  especially  as 
some  patients  seem  to  feel  a  certain  amount  of  shock.  I  always 
leave  the  string  in  position  and  attached  to  the  check  b\'  a  strip 
of  plaster.  This  allows  any  unskilled  |>erson  to  cxtubatc  at 
once  should  necessity  arise  ;  and,  in  my  experience,  it  is  at- 
tended by  no  inconvenience  to  the  patient.  A  silk  string  is  so 
easily  bitten  through  that  we  always  use  banjo  string  (No.  6), 
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which  is  silk  covered  with  fine  wire.  This  has  also  the  ad- 
vantage that,  on  rare  occasions  on  which  a  child  with  specially 
sharp  teeth  manages  to  bite  through  it,  the  end  is  too  stiff  to 
be  swallowed,  but  lies  on  the  roof  of  the  mouth,  where  it  can 
be  readily  grasped  with  forceps  when  it  becomes  necessary  to 
remove  the  tub.  Extubation  is  undoubtedly  much  more  diffi- 
cult than  intubation,  and  it  is  a  relief  to  be  able  to  do  without 
the  instruments  necessary  to  effect  it.  It  is  true  that  the  short 
French  tubes  can  be  enucleated  easily  by  the  method  of  Bayeux, 
but  ^his  entails  the  patient  being  placed  in  a  sitting  position, 
to  which  I  have  strong  objections.  The  American  tubes  can- 
not, in  any  case,  be  removed  by  this  method.  It  must,  of 
course,  be  understood  that  the  presence  of  the  string  renders  it 
necessary  to  control  the  patient's  arms  by  light  splints. 

The  use  of  steam  in  moderation  is  an  advantage  in  the 
first  few  days  in  which  the  tube  is  worn,  and  while  there  is  a 
chance  of  it  being  clogged  with  tough  mucus.  But  in  cases  of 
retained  tubes  or  "  tubards  " — to  use  the  French  term — I  often 
put  the  patients  in  the  open  air  to  improve  their  general  con- 
dition and  to  soothe  their  nervous  system.  I  have  already 
alluded  to  the  importance  of  nasal  feeding.  If  this  is  not  well 
tolerated,  as  sometimes  happens,  rectal  feeding,  with  a  very 
small  amount  of  pulpy  food  by  the  mouth,  may  be  employed. 

While,  as  I  have  said  above,  there  is  considerable  doubt  if 
there  is  much  use  in  performing  tracheotomy  to  allow  a  patient 
to  dispense  with  a  retained  tube,  I  think  much  may  be  done 
by  intubation  to  permanently  remove  a  retained  tracheotomy 
canula.  I  have  not,  however,  had  sufficient  experience  on  this 
point  to  speak  with  confidence,  but  my  recent  results  have 
been  distinctly  encouraging. 

The  great  difficulty  of  introducing  intubation  as  an 
■operation  for  private  practice  is  the  experience  which  it 
requires.  Few  practitioners  have  a  sufficient  number  of  cases 
of  croup  to  acquire  the  requisite  dexterity.  Still,  in  places 
where  an  hospital  is  not  available,  interference  has  to  be 
performed  early — as  soon  as  laryngeal  symptoms  become 
marked — since  it  is  most  dangerous  to  leave  a  patient  who 
at  any  moment  may  have  a  really  severe  attack  of  dyspncea, 
without  a  doctor  in  attendance.  Tracheotomy,  therefore,  is 
often  performed  quite  rightly  on  cases  which  a  hospital 
staff  would    not    dream    of  interfering  with.     Intubation    is  a 
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much  less  dangerous  procedure  in  such  cases,  and  in  America 
and  on  the  Continent  it  is  preferred  to  tracheotomy  for  that 
reason,  and  seems  often  to  be  used  in  cases  of  simple  laryngitis. 
In  cases  which  are  not  very  severe  it  gives  the  antitoxin  time 
to  act,  and  the  tube  can  often  be  removed  next  day.  In 
severe  cases  it  would  be  wiser  to  perform  tracheotomy,  as,  if 
the  intubation  tube  should  be  coughed  up  and  the  dj'spnoea 
become  severe,  a  patient  might  succumb  before  the  arrival  of  a 
medical  man  to  replace  it  In  country  practice  I  should  be 
inclined  to  intubate  everj'  case  of  laryngeal  diphtheria  as  soon 
as  it  was  diagnosed,  provided  the  obstruction  was  not  ver>' 
marked  ;  in  which  case,  I  believe,  tracheotomy  would  be  the 
safer  method. 

I  may  conclude,  then,  that  intubation,  supplemented  if 
necessary  by  secondary  tracheotomy,  may  be  depended  upon 
to  give  excellent  results  in  hospital  practice,  and  that  in 
general  practice,  if  had  recourse  to  early,  would  save  many  a 
patient  from  a  needless  tracheotomj-.  All  the  cases  in  the 
series  above  reported  were  true  bacteriological  diphtheria,  and 
in  every  instance,  if  intubation  had  not  been  performed,  the 
more  severe  ojjeration  would  have  been  absolutely  necessary. 
My  best  thanks  are  due  to  the  various  Assistant  Medical 
Officers  of  the  City  Hospital  who  took  notes  of  the  cases,  and 
who  performed  tracheotomy  when  required. 


Meeting  VIII.     May  15,  1007 

Dr  William  Crah.  m  tJu  Ch,u' 

This  was  a  Clinical  Meeting  held  in  the  Roy.i.  li  -pitai  tor 
Sick  Children. 

I.    ExmitlTION    OF    r.\TIENTS 

I.   Dr  Mth'ilU  Dunlop  exhibited — 

(a)  A  case  of  infantile  paralysis  of  ABr»OMINAL 
MUSCLES. 

Robert  Mac,  aged  3  years.  When  patient  was  a  little  over 
a  year  old  he  suddenly  developed  a  feverish  attack  accompanied 
by  delirium  and  followed  by  repeated  convulsive  seizures.    When 
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these  passed  off,  in  the  course  of  three  or  four  days,  it  was  found 
that  these  symptoms  were  the  premonitory  forerunners  of  a 
somewhat  extensive  attack  of  infantile  paralysis  affecting  both 
legs,  particular!)-  the  right  leg  and  the  right  side  of  the  abdomen. 
The  left  leg  gradually  recovered  full  power,  but  there  was 
wasting,  flaccidity,  loss  of  electrical  reaction,  and  loss  of  power 
in  the  right  leg.  Gradual  improvement  has  taken  place,  both 
in  the  muscular  development,  the  electrical  reactions  and  in 
the  power  of  walking,  although  the  child  still  drags  and  turns 
out  the  right  foot  and  points  the  toes,  catching  them  on  the 
ground  in  walking. 

The  condition  of  the  abdominal  muscles  continues  much 
as  it  was  originalh',  there  being  paralysis  and  absolute  want  of 
electrical  response  in  the  transversalis,  and  in  the  internal  and 
external  oblique  muscles  on  the  right  side.  It  will  be  noted 
that  there  is  asymmetry  of  the  abdomen  when  the  child  lies  on 
his  back,  and  that  the  abdomen  is  fuller  and  more  prominent  on 
the  right  side.  When  the  child  cries  or  coughs,  owing  to  the 
raising  of  the  intra-abdominal  pressure,  the  right  side  balloons 
out  in  a  very  e.vtraordinary  manner,  which  is  quite  characteristic 
of  the  condition. 

On  palpation  the  abdominal  muscles  on  the  left  side  are 
felt  to  contract,  but  fail  to  do  so  on  the  right  side.  When 
the  child  stands  erect  these  conditions  are  intensified,  the 
asymmetr_\-  being  more  prominent  still,  ballooning  out  taking 
place  to  the  full  limit  of  the  flaccid  and  paralysed  abdominal  wall. 
The  skin  reflexes  are  absent  on  the  right  side  of  the  abdomen. 

In  cases  of  infantile  paralysis,  affection  of  the  abdominal 
muscles  is  exceedingly  rare.  In  the  wide-spread  paralj'sis 
often  present  at  the  onset  of  this  affection,  doubtless  many 
cases  showing  involvement  of  the  abdominal  muscles  are  over- 
looked, as  the  tendency  in  the  majority  of  cases  is  towards 
recovery  ;   still  paralysis  of  these  muscles  passes  off  unnoticed. 

In  340  cases  described  by  Sinkler,  in  22  of  which  the 
trunk  muscles  were  affected,  in  none  were  the  abdominal 
muscles  involved.  Seeligmiiller  did  not  have  a  single  case 
either  of  back  or  abdominal  muscle  paralysis  in  75  cases,  and 
only  one  case  of  abdominal  residual  paral}-sis  is  reported  from 
the  Johns  Hopkins  Hospital. 

(/')  A  case  of  UNUSUAL  DEVELOl'MENT  OF  CRANIOTABES 
in  a  ricketv  skull. 
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Robert  Mac,  aged  8  months,  fed  since  birth  first  upon 
Nestlc's  food  and  afterwards  upon  Benger's  food.  He  has 
suffered  almost  continuously  from  vomiting  and  diarrhea. 
The  baby  has  no  teeth  and  makes  no  attempt  at  sitting  up  or 
standing.      No  syphilitic  history  can  be  obtained. 

Although  one  frequently  meets  with  examples  of  cranio- 
tabes  in  babies  suffering  from  syphilis  and  rickets,  and  more 
especially  in  children  who  are  the  victims  of  both  of  those 
conditions,  it  is  rare,  in  my  experience,  to  meet  with  a  case 
which  gives  evidence  of  so  little  bony  development  at  8  months 
old  as  in  the  present  case.  The  skull  is  typicall)'  rachitic 
in  shape  and  development.  The  anterior  fontanclle  is  unusu- 
ally patent,  and  many  of  the  sutures  are  widely  separated. 

Little  bony  development  has  taken  place  in  the  occipital 
temporal  or  parietal  bones,  which  can  everywhere  be  made  to 
bend  and  crackle  under  the  finger  like  a  piece  of  cardboard. 
The  child  has  suffered  neither  from  convulsions,  larj-ngismus, 
nor  tetan}'. 

(t)  A  case  of  l'ECULI.\K  .SCAKKING  ON  THE  HACK,  the 
result  of  an  attack  of  herpes. 

Mary  Gra\-,  aged  5,  was  a  patient  in  my  ward  last 
December  suffering  from  phthisis  of  the  right  lung.  One 
day  when  examining  her  I  noticed  a  large  scar  at  the  very 
foot  of  the  s|)inal  column,  which  1  took  to  be  a  scar  resulting 
from  a  severe  burn. 

On  e.xamining  the  scar  more  carefully  I  was  surprised  to 
find  the  scarring  on  both  sides  of  the  spine  to  be  absolutely 
symmetrical  and  to  have  a  somewhat  delicate  and  lacclike 
arrangement.  On  further  inquiry  1  learnt  that  some  time  previ- 
ously she  had  a  development  of  vesicles  followed  by  .scabbing 
ulceration  and  accompanied  by  much  pain,  which  the  doctor  who 
attended  her  treated  and  described  as  a  case  of  hcrjics. 

It  is  rare,  in  my  experience,  to  meet  with  shingles  in  this 
s  tuation,  and  as  the  distribution  and  character  of  the  scarring 
is  somewhat  unusual,  I  thought  it  might  interest  the  Society  to 
see  the  case. 

(.1/)  A  CASE  01  CRETINISM  Al  TEK  EOURTEEN  YEARS' 
TREATMENT. 

John  J.,  aged  1 4,  has  been  under  medical  treatment  since 
birth.  Shortly-  after  birth  the  condition  of  cretinism  wasdiagno.sed 
by  Dr  James  Carmicliael.  my  predecessor  in  the  Sick  Children's 
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Hospital,  the  child  being  fat  and  flabby  and  having  all  the  sub- 
cutaneous tissues  much  swollen.  The  head  was  large,  the 
nose  flat,  the  limbs  stunted,  and  the  skin  thick  and  dry.  The 
mouth  was  always  open,  and  the  tongue  was  enlarged  and  pro- 
truded. His  forehead  was  much  wrinkled,  and  he  was  very 
constipated.  He  was  treated  with  thyroid  extract  at  the  age 
of  2  years,  and  at  once  commenced  to  grow  rapidly.  He  got 
much  thinner,  and  his  mental  condition  improved  greatly. 
For  some  years  the  treatment  was  somewhat  intermittent,  for 
as  soon  as  he  left  hospital  the  mother  discontinued  giving  him 
the  thyroid  extract  regularly  and  his  progress  was  interrupted 
and  the  boy  lost  ground,  but  as  soon  as  the  symptoms  became 
fairly  pronounced  again  the  boy  was  brought  back  to  hospital. 
For  the  last  five  or  six  years  the  treatment  has  been  fairly 
continuous,  and  the  case  shows  that  there  is  in  many  cases  of 
cretinism  a  limit  to  the  improvement. 

Any  one  with  even  a  superficial  knowledge  of  the  disease 
can  recognise  in  the  boy  many  of  the  typical  symptoms  of 
cretinism  —  his  apathetic,  phlegmatic  appearance,  his  com- 
plexion, sluggish  movements,  dry  skin,  spade-like  hands,  and 
especially  his  stunted  growth.  The  boy  is  always  cold,  has 
a  subnormal  temperature,  and  has  thick  lips  and  a  slow 
utterance.  His  mental  development  is  very  defective.  It  has 
been  found  almost  impossible  to  teach  him  anything,  but  at 
the  same  time  the  boy  is  very  stubborn,  determined,  and  self- 
willed. 

2.   Mr  H.  J.  Stiles  exhibited — 

(rt)  An  infant,  aged  9  months,  upon  whom  three  months 
previously  a  nephrectomy  had  been  performed  for  a  large  left- 
sided  congenital  hydronephrosis.  The  abdomen  was  abnor- 
mally large  at  birth,  so  much  so  that  the  labour  had  been 
rendered  difficult.  Since  birth  the  abdomen  had  increased  out 
of  all  proportion  to  the  growth  of  the  child.  On  admission  to 
the  Children's  Hospital,  the  child,  apart  from  the  abdominal 
condition,  was  otherwise  healthy  and  well  nourished.  The 
abdomen  measured  22 i  inches  in  circumference,  and  the  left  half 
of  the  circumference  was  3!  inches  greater  than  the  right  half. 
There  was  marked  eversion  of  the  outlet  of  the  thorax,  and  the 
left  costal  margin  was  considerably  more  prominent  than  the 
right.      On  palpation   a   large,  smooth  cystic  swelling  extended 
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from  beneath  the  left  costal  margin  downwards  into  the  left 
iliac  fossa,  and  for  a  considerable  distance  beyond  the  middle 
line.  There  was  marked  fulness  in  tiie  left  loin  as  compared 
with  the  right.  The  swelling,  which  was  of  a  firm,  elastic 
consistence,  was  absolutely  dull,  and  a  characteristic  fluid  thrill 
could  be  elicited  in  it.  Position  had  practically  no  effect  upon 
the  distribution  of  the  dulness.  The  smooth,  rounded  edge  of 
the  cyst  was  distinctly  felt  to  e.xtend  2  inches  to  the  right  of  the 
middle  line.     The  urine  was  normal. 

Operation. — The  posterior  as|)ect  of  the  cyst  was  exposed 
e.vtra-peritoneally  through  an  an  oblique  lumbar  incision  ;  the 
cyst  was  then  to  a  large  extent  emptied  by  plunging  a  trocir 
and  canula  into  it.  After  withdrawing  the  canula,  the  opening 
was  clamped  with  forceps  to  prevent  any  further  escajie.  The 
peritoneum  was  gradually  stripped  from  the  cyst  by  blunt  dis- 
section, and  more  and  more  of  the  latter  delivered  out  of  the 
wound.  It  was  impossible  to  avoid  laceration  of  the  peri- 
toneum, which  was  verj-  adherent  to  the  cyst  in  the  neighlxjur- 
hood  of  the  colon,  and  steps  had  to  be  taken  to  prevent 
the  spleen  and  colon  from  prolapsing  through  the  wound. 
After  some  trouble  the  whole  cyst  was  freed  sufficiently  to 
allow  the  broad,  flat  pedicle  to  be  ligatured.  The  vessels  in 
it  were  small  :  the  ureter  could  not  be  identified.  The 
wound  in  the  loin  was  sutured  after  carefully  closing  the  rent 
in  the  peritoneum.  It  was  necessary  to  introduce  a  drainage 
tube  in  the  retro-peritoneal  tissue,  as  the  separation  of  the  cyst 
from  the  peritoneum  gave  rise  to  a  good  deal  of  oozing  from 
small  vessels. 

The  child  suffered  considerably  from  shock  after  the 
•operation,  but  subscquentl_\'  made  an  uninterrupted  recovery, 
and  was  able  to  leave  the  hospital  on  the  fourteenth  day.  The 
patient  is  now  in  excellent  health,  but  the  skin  of  the  abdomen 
is  still  very  redundant  and  wrinkled.  Kx.imination  of  the 
cyst  showed  it  to  be  unilocular  and  thin-walled.  No  trace  of 
the  ureter  could  be  discovered.  The  op|x)site  kidney  was 
slightl)-  enlarged,  but  not  more  .so  than  was  to  be  accounted 
for  by  compensatory  hypcrtroph)'.  The  cyst  was  evidently 
congenital,  the  result  no  doubt  of  cither  the  absence  of  or  some 
serious  defect  in  the  ureter. 

(/')  A  boy,  aged  9  years,  operated  on  four  months  ago 
for    a    large    pyoncphrotic    rifhf    kidney.      For    about    a    year 
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previous  to  the  operation  his  mother  noticed  that  he  was 
making  his  water  too  frequentl)-.  He  suffered  from  inter- 
mittent attacks  of  renal  pain,  and  six  weeks  before  the 
operation  he  had  an  attack  of  hasmaturia  lasting  for  two  or 
three  days.  For  two  months  he  had  been  losing  flesh  rapidly, 
and  he  had  been  sweating  a  good  deal  at  night.  A  brother 
suffered  from  Pott's  disease.  On  admission  he  was  seen  to 
be  pale,  thin,  and  debilitated  There  was  no  pain  either  in 
the  loin  or  the  bladder.  Micturition  was  frequent  ;  urine 
opalescent,  and  with  a  cloudy  white  deposit  ;  reaction  slightly 
acid.  No  tubercle  or  other  organisms  could  be  found  in  the 
urine  in  spite  of  repeated  careful  examination.  Physical 
examination  revealed  the  presence  of  a  swelling  in  the  right 
loin  having  all  the  characters  of  an  enlarged  kidney. 

Nephrectomy  was  performed  through  the  oblique  lumbo- 
iliac  incision.  There  was  some  difficulty  in  separating  the 
kidney  on  account  of  its  size  and  of  the  peri-nephritic 
adhesions.  The  ureter,  which  was  thickened,  was  ligatured 
separately  and  sutured  to  the  lower  part  of  the  wound.  The 
wound  was  then  closed,  provision  being  made  for  drainage. 
The  operation  was  followed  by  little  or  no  shock,  but  there 
was  a  good  deal  of  oozing.  The  wound  healed  well,  and  the 
boy  left  hospital  at  the  end  of  the  third  week. 

The  boy,  since  the  operation,  has  gained  weight  con- 
siderably, and  his  general  health  is  greatly  improved.  The 
frequency  of  micturition  has  almost  entirel)'  disappeared,  and 
there  is  no  sinus,  so  that  it  would  appear  that  the  ureter  is  not 
going  to  give  rise  to  an\'  further  trouble. 

(f)  A  girl,  aged  9  years,  after  resection  of  the  ileo-c^cal 
region  for  persistent  fa;cal  fistula  following  suppurative  ap- 
pendicitis. The  child  was  admitted  to  the  Children's  Hospital 
in  November  1905,  suffering  from  a  retro-csecal  appendicular 
abscess  which  was  opened  and  drained  in  the  usual  manner. 
The  patient  had  complained  of  pain  in  the  right  iliac  and 
lumbar  region  for  fi\e  weeks  previous  to  operation.  No 
appendi.x  could  be  felt  in  the  neighbourhood  of  the  abscess, 
and  it  was  deemed  wiser  not  to  extend  the  operation  with 
the  object  of  searching  for  it.  Some  days  after  the  operation 
the  discharge  became  more  profuse  and  ultimately  faecal.  No 
concretion  could  be  discovered  in  the  track  of  the  abscess. 
The  child  was   sent  home  six   weeks   after  the  operation  with 
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a  small  fistula  still  present.  When  she  returned  to  hospital 
thirteen  months  later  the  fecal  fistula  was  still  present,  and 
there  was  in  addition  a  hard  mass  extending  from  the  right 
iliac  fossa  up  into  the  right  lumbar  region.  It  was  explained 
tu  the  parents  that  as  there  seemed  to  be  no  hope  of  the 
fistula  closing,  it  was  advisable  to  remove  the  diseased  portion 
of  bowel. 

Operation. — The  sinus  was  plugged  with  a  strip  of  iodoform 
gauze  and  an  elliptical  incision  made  round  it.  The  edges  of 
the  ellipse  were  then  undermined  and  stitched  together  over 
the  mouth  of  the  sinus  so  as  to  prevent  any  escape  of  its 
contents,  and  to  diminish  the  risk  of  peritoneal  infection. 
The  peritoneal  cavity  was  then  of)cned,  and  the  adhesions 
between  the  bowel  and  the  anterior  abdominal  wall  divided 
and  ligatured.  The  lower  end  of  the  ileum  was  freetl  without 
much  difficulty,  but  the  ca-cum  and  ascending  colon  were 
firmly  bound  down.  In  separating  the  latter  from  the  kidney 
and  the  lower  end  of  the  second  part  of  the  duodenum,  a 
rent  was  made  in  the  latter,  and  through  it  a  small  amount 
of  bile-stained  fluid  escaped.  This  was  immediately  mopped 
up  and  the  opening  in  the  bowel  closed  by  two  rows  of  sutures. 
With  some  trouble  the  carcum  and  ascending  colon  were 
sufficiently  freed  to  admit  of  them  being  delivered  out  of 
the  wound.  The  remainder  of  the  o|)eration  presented  no 
special  difficulty  ;  the  lower  end  of  the  ileum  and  the  ascending 
colon  were  each  divided  between  two  pairs  of  clamps,  and  the 
continuity  of  the  bowel  restored  bj-  end-to-end  suture  of  the 
ileum  to  the  ascending  colon,  the  disproportion  being  dealt 
with  by  dividing  the  small  bowel  obliquely.  Tiicrc  was  no 
shock  to  s|>cak  of.  The  patient  made  an  uninterrupted 
recovery,  and  left  the  hospital  on  the  twenty-.second  day. 
She  is  now  very  healthy  and  well  nourished.  There  is  no 
tendency  to  hernia  at   the  seat  of  0|)cration. 

(</)  A  girl,  aged  i  i  years,  after  operation  for  tuberculous 
osteomyelitis  of  the  upper  half  of  tibia.  The  |>aticnt  was 
apparently  quite  well  until  9  months  ago,  when  she  began  to 
complain  of  slight  jiain  and  swelling  in  the  knee.  There  were 
al.so  enlarged  glands  in  the  neck,  which  have  since  subsided. 
About  a  month  or  so  after  the  knee  became  swollen  it  was 
noticed  that  the  upper  third  of  the  tibia  was  slightly  thickened. 
The  thickening  gradually  increased,  and  this  was  accompanied 
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by  slight  tenderness  on  firm  pressure.  The  father  was  con- 
sumptive. When  admitted  into  the  Children's  Hospital  a 
month  ago,  there  was  very  little  swelling  of  the  knee,  but 
distinct  thickening  of  the  upper  half  of  the  corresponding  tibia. 
The  skin  was  not  involved,  there  was  no  abscess,  and  only 
very  slight  tenderness  to  firm  pressure.  A  skiagram  showed 
distinct  fusiform  thickening  of  the  upper  half  of  the  tibia,  due 
to  a  new  formation  of  bone  underneath  the  periosteum.  There 
was  also  some  irregularity  and  broadening  of  the  lighter 
shadow  corresponding  to  the  medullary  cavity. 

Operation. — Longitudinal  incision  over  inner  aspect  of  tibia 
from  a  little  below  the  knee-joint  to  the  junction  of  the  middle 
and  lower  third  of  the  limb.  After  dividing  the  periosteum  to 
a  corresponding  extent,  the  upper  two-thirds  of  the  diaphysis 
was  shelled  out  sub-periosteally.  This  was  done  by  dividing 
the  bone  with  a  Gigli's  saw  and  then  grasping  the  lower  end  of 
the  upper  fragment  and  wrenching  it  away  from  the  upper 
epiphysis.  The  epiphyseal  cartilage  remained  adhering  to  the 
latter.  The  periosteal  trough  was  then  converted  into  a  tube 
by  uniting  the  divided  edges  with  interrupted  catgut  sutures. 
The  skin  and  sub-cutaneous  tissue  were  then  united  with  silk- 
worm gut,  a  gauze  drain  being  introduced  into  the  periosteal 
tube.  After  applying  the  necessary  dressing,  slight  extension 
was  applied  to  the  foot,  and  the  limb  placed  in  a  suitable 
splint.  On  removing  the  drain  on  the  third  day,  a  good  deal 
of  sero-sanguineous  fluid  was  found  to  have  exuded  from  the 
clot  which  filled  the  periosteal  tube.  The  operation  had  only 
been  performed  ten  days  ago,  so  that  it  was  too  early  to  say 
what  the  ultimate  result  would  be  in  this  particular  case. 
Another  patient,  however,  was  shown  in  whom  exactly  the 
same  operation  had  been  performed  two  years  ago.  In  this 
patient  the  re-formation  of  bone  had  been  so  satisfactor}-  that 
it  was  practically  impossible  to  distinguish  the  newly  formed 
tibia  from  its  fellow.  The  limb  was  perfectly  straight,  of  the 
same  length  as  the  sound  limb,  and  there  was  not  the  slightest 
lameness.  A  similar  result  might  confidently  be  expected  in 
the  case  recently  operated  on. 

Another  case  was  shown  in  which  the  lower  half  of  the 
diaphysis  of  the  tibia  was  removed  in  a  similar  manner,  also 
for  tuberculous  osteomyelitis  of  the  diaphysis.  In  this  case 
there   was    half  an   inch  of  lengthening  of  the  tibia,  and   the 
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lower  half  of  the  diaphysis  was  much  more  sclerosed  than 
usual.  In  this  case,  too,  there  was  more  difficulty  in  wrenching 
the  lower  half  of  the  diaphysis  away  from  the  lower  epiphysis, 
and  in  doing  so  the  fibula  was  accidentally  fractured.  The 
treatment  of  the  wound  and  the  after-treatment  were  pursued 
on  the  same  lines  as  in  the  previous  case.  On  account  of  the 
fracture  of  the  fibula,  it  was  deemed  important  to  apply 
extension  to  the  foot. 

Mr  Stiles  pwinted  out  that  resection  of  more  or  less  of  the 
diaphjsis  gave  infinitely  better  results  than  gouging  out  the 
medullary  cavit_\',  because,  however  thoroughl>'  this  was  done, 
it  was  practically  impossible  to  remove  all  the  disease,  and 
recurrence  was  a  common  experience.  It  was  important  to 
note  that  in  wrenching  the  end  of  the  diaphysis  away  from  the 
epiphysis  the  whole  of  the  epiphyseal  cartilage  remained  firmly 
fi.xed  to  the  epiphysis. 

(<•)  An  infant,  a  few  weeks  old,  the  subject  of  a  large 
congenital  encephalocystocele.  The  hernial  protrusion,  which 
was  considerably  larger  than  the  whole  of  the  rest  of  the 
cranium,  presented  .somewhat  the  appearance  of  a  cottage  loaf 
placed  on  the  top  of  the  head.  It  extended  from  the  eyebrows 
in  front  to  a  little  below  the  occipital  protuberance  behind, 
while  laterally  it  reached  down  almost  to  the  auricles.  The 
skin  over  it  was  smooth,  shining,  and  destitute  of  hair.  On 
]jalpation  it  was  fairl)-  firm  and  dough)-.  It  was  not  translucent, 
and  there  was  no  fluctuation.  It  was  traversed  by  a  faint 
groove  running  in  the  sagittal  direction,  and  along  this  groove 
there  was  felt  to  be  a  greater  firmness  to  palpation.  The 
hernial  protrusion,  which  evidently  consisted  of  the  greater 
part  of  the  cerebrum,  protruded  through  a  very  large  defect  in 
the  vault  of  the  cranium.  The  condition  is  sometimes  describcti 
as  exencephalus,  a  very  appropriate  term  ft>r  the  condition. 
The  child  was  otherwise  well  developed.  The  hernial  protrusion 
appeared  to  be  growing  out  of  pro|K)rtion  to  the  rest  of  the 
child,  the  enlargement  being  due  no  doubt  to  a  slow  distension 
of  the  ventricles. 

3.   Dr /.  S.  Fou'Ur  e\W\bhcd — 

(a)  A  child  aged  2  years,  suffering  from  convulsions  due 
to  a  cortical  .syphilitic  lesion.  The  parents  of  the  child  were 
syphilitic,  but  at  birth   the  infant   had   shown  no  signs  of  the 
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disease.  At  the  age  of  nine  months  she  began  to  suffer  from 
convulsions  of  a  somewhat  pecuHar  nature.  They  began  with 
jerking  movements  of  the  right  side  of  the  face,  passed  down 
to  the  right  arm,  and  finally  involved  the  right  leg.  Each  fit 
lasted  for  about  three  minutes,  and  passed  off  in  the  same 
order  as  it  set  on,  the  movements  of  the  face  ceasing  as  the 
movements  of  the  leg  began.  Iodide  of  potassium  in  full 
doses  had  had  a  very  marked  action  on  the  convulsions,  which 
at  once  ceased  when  the  child  was  under  the  influence  of  the 
drug.  It  had  been  persevered  with  more  or  less  constantly  for 
a  year.  At  present  the  child  was  free  from  fits  ;  her  mother 
thought  she  had  some  weakness  of  the  right  arm  and  leg,  and 
she  seemed  a  little  dull  mentally.  The  clinical  group  of 
symptoms — unilateral  convulsions  in  a  congenital!}'  s)'philitic 
child — was  not  common.  Such  cases  had  been  described  by 
Dr  Ashby,  and  it  is  believed  that  such  cases  progress  to  a 
condition  of  syphilitic  dementia. 

(/')  A  case  of  posterior  basic  meningitis.  The  disease  is 
not  a  rare  one,  and  the  patient  was  exhibited  in  order  to 
contrast  the  symptoms  with  those  of  cerebro-spinal  meningitis. 
The  diplococcus  described  by  Still  (which  is  apparently  identical 
with  Wachselbaum's  meningococcus)  had  been  formed  in  the 
cerebro-spinal  fluid  of  the  patient.  The  interest  of  posterior 
basic  meningitis  was  that  it  represented  the  sporadic  form  of 
epidemic  cerebro-spinal  meningitis,  and  might  perhaps  be  the 
means  through  which  the  latter  was  kept  alive. 

4.   Dr  John   IV.  Simpson  e.xhibited  for  Dr  John  Thomson — 

{a)  A  case  of  leucocythaemia.  The  symptoms  began  five 
months  ago,  the  child  being  previously  healthy.  At  that  time 
mother  noticed  that  the  child  looked  pale,  and  that  the  abdomen 
was  enlarged.      This  swelling  continued  to  increase. 

On  examination,  abdomen  was  seen  to  be  very  much 
distended,  the  swelling  being  more  noticeable  on  the  left  than 
on  the  right  side.  On  palpation,  the  spleen  was  felt  to  be  enor- 
mously enlarged,  passing  downwards  and  forwards  into  the  right 
iliac  fossa.      There  was  no  other  glandular  enlargement. 

Blood  count  showed  3,000,000  reds,  95,000  whites,  and 
40  per  cent,  haemoglobin. 

Differential  count  showed  : — Polymorphs,  22  per  cent.  ; 
bosophile   polymor,    27    per  cent.  ;    eosinophil   polymor,   8   per 
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cent. ;  myelocytes,  i  i  per  cent. ;  large  lymphocytes,  27  per 
cent. ;  small  lymphoc\tes,  5  per  cent.  A  few  nucleated  retls 
were  also  seen,  principally  normoblasts. 

(d)  Severe  case  of  rickets,  showing  posterior  beading. 

Boy,  16  months,  breast-fed  for  twelve  months,  admitted  to 
hospital  suffering  from  bronchitis.  The  child,  besides  showing 
the  usual  rickety  deformities,  showed  well-marked  posterior 
beading  on  right  side. 

(c)  Case  showing  numerous  rheumatic  nodules  of  large 
size. 

Boy,  I  I  years,  had  suffered  for  the  last  six  years  from 
tuberculous  disease  of  spine.  Six  weeks  ago  child  complained 
of  pain  in  hands  and  arms,  and  on  examination  showed  well- 
marked  rheumatic  nodules.  These  were  well  marked  on 
elbows,  ankles,  and  scalp.  They  were  more  numerous  and 
of  a  much  larger  size  than  usual.  There  was  also  associated 
endocarditis. 

5.  Dr  fV.  B.  Driiminotid  exhibited  .\  CASE  OF  AMAUROTIC 

I  AMILV   IKKKV. 

E.  L.,  aged  1  year  2  months,  the  tenth  child  of  Hebrew 
parents.  Development  normal  till  seventh  or  eighth  month. 
Since  then  has  grown  bodily,  but  has  become  gradually  more 
apathetic  mentally.  She  makes  no  attemjit  to  sit  up,  and 
docs  not  care  much  to  play  with  toys.  She  can  .sec,  but  her 
sight  appears  to  be  imj^erfect,  and  she  docs  not  .seem  interested 
in  what  she  sees.  Ophthalmological  examination  reveals  the 
appearance  t)'pical  of  this  condition — -a  bright  cherrj'-rcd  spot 
in  the  macular  region,  upon  a  greyish  background. 

Two  other  children  in  the  family  are  known  to  have  died 
of  the  same  affliction,  and  another  child  who  died  in  London 
is  believed  by  the  mother  to  have  been  similarly  aflliclcd. 

6.  Mr  E.  S.  Carmichiiel  exhibited  a  boy,  art  10 J,  a 
Mongolian  idiot,  after  recovery  from  a  c.KNKKAI,  STKEPTO- 
coccAl.  rKKlToMTis.  The  vermiform  ap|)cndix  was  healthy, 
and  there  was  no  evidence  of  a  gross  lesion  of  the  intestine. 

The  condition  had  begun  in  the  jK"lvis,  symptoms  being 
most  marked  on  the  left  side. 

The  points  of  interest  in  the  case  were  the  occurrence  of 
pure  streptococcal  peritonitis  without  obvious  intestinal  or 
other  primary  source  of  infection. 
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The  infection,  however,  was  probably  an  intestinal  one. 
The    treatment    consisted    in    multiple    drainage,   and    the 
patient   was   in   good   health   four   months   after  operation. 

7.  Dr  A.  Dingicall  Fordrcc  exhibited  a  girl,  net.  i  7  months, 
bottle  baby,  general  health  good. 

No  suspicion  of  syphilis  in  family  history. 

Since  age  of  3  months  has  suffered  from  an  eruption  on 
the  skin,  which  has  gradually  become  more  widespread. 
Trunk,  limbs — including  soles  of  feet  and  palms  of  hand — 
neck,  and  sides  of  head  are  covered  with  brownish-yellow 
macules  the  size  of  a  pea.  No  desquamation,  no  itching. 
When  the  stomach  is  disordered  the  eruption  appears  of  a 
redder  colour.  The  condition  is  that  of  urticaria  pigmentosa 
or   xanthelasmoidea. 


Meeting  IX.- June  5,  1907 

Ur  J.  O.  .A.FFLKCK,  Prt'Siiient,  in  Ihc  Chair 
I.    P.VTHOLOGICAL    SPECIMENS 

Dr  R.   W.  Philip  exhibited — 

A  SERIES  OF  SPECIMENS  FROM  CASES  OF  POISONING  I!V 
UVDROCHLORIC  ACID  : 

[a]  Extensive  slough  of  almost  entire  length  of  oeso- 
phagus vomited  by  young  man  aged  19,  eight  days  after 
accident.  Surgical  interference  was  found  necessary,  and 
patient   succumbed   to  operation. 

(i^)  Large  slough  —  apparently  gastric  —  vomited.  Six 
weeks  after  poisoning,  symptoms  of  pyloric  obstruction 
developed,  and  patient  died   after  operation. 

(c)  Large  slough  passed  per  rectum  by  male  patient,  aged 
65,  thirteen  days  after  swallowing  the  acid,  and 

{d)  Similar  slough  from  same  case,  passed  thirty  days 
after  the  accident.  Notwithstanding  grave  shock  and  ex- 
tensive local  disturbance,  the  patient  made  a  good  recovery, 
and  for  months  thereafter  presented  no  evidence  of  permanent 
inconvenience. 
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II.    OUIGINAL    CoMMLXICATIONS 

I.  ON   Tin-:   ADMINISTRATION   OF  GAS   AND 
KTHYL  CHLORIDK 

ISy  WlI.I.IAM  Guv,  F.R.C.S.Kd.,  LD.S.,  Uean  ol  the  Kclinbiirjjh  Dental 
Hospital  and  School.  Dental  Surgeon  to  the  Royal  Infirmary 

There  can  be,  in  the  nature  of  things,  but  few  subjects  or 
occasions  on  which  a  dentist  may  profitably  or  without  pre- 
sumption address  the  Medico-Chirurgical  Society.  Hut  I  think 
surgical  an;usthesia  is  a  subject  on  which,  from  the  time  of 
Wells  and  Morton,  dentists,  physicians,  and  surgc<.ins  have 
met  on  common  ground,  and  have  to  the  general  advantage 
described  and  compared  their  e.\periences,hyiK)thcscs,  researches, 
and  results.  I  have  had  for  a  number  of  years  the  op[wrtunity 
of  administering  an;esthetics  for  dental  operations  at  the  Royal 
Infirmar)',  the  Dental  Hospital,  and  in  private,  to  a  very  large 
number  of  patients,  representing  every  cla.ss,  every  age,  every 
degree  of  health,  vigour,  and  intelligence,  and  sufTcring  from 
almost  every  disease  and  itijury.  .As  I  have  hitherto  met  with 
no  mishap,  nor  as  yet  experienced  a  moment  of  an.xiety,  have 
never  had  to  use  a  pair  of  tongue  forceps,  or  to  practise 
artificial  respiration,  I  may  be  pardoned  if  I  e.vpress  some 
confidence  in  methods  which  have  serxcd  me  so  well  in  .some 
26,000  administrations.  The  an.esthetic  agents  I  have 
employed  have  been  nitrous  o.vide  gas,  gas  and  ether  in 
mixture  and  sequence,  somnoform,  gas  and  somnoform. 
ethyl  chloride,  gas  and  ethyl  chloride,  and  ethyl  chloride 
and  ether  mixture  and  sequence.  M_\'  present  practice  is 
to  use  nitrous  oxide  gas  for  all  such  o[Krations  as  may  be 
performed  in  30  seconds,  nitrous  oxide  and  ether  mixture 
for  operations  requiring  from  l}  to  3  J  minutes,  and  gas 
and  ethyl  chloride  mixture  for  «|ieralions  requiring  from  30 
to  90  seconds.  This  last  class,  I  find,  includes  about  90  jjcr 
cent,  of  the  extraction  operations  that  fall  to  be  |xrrformcd. 
and  as  a  consequence  the  gas  and  ethyl  chloride  mixture 
has  come  to  be  the  principal  an.-csthctic  in  use  at  the  Dental 
Hospital.  I  give  the  figures  for  the  past  2  }  years —  1 905,  1614; 
1906,  2261  ;  1907,  5  months,  871.  .M>'  active  interest  in 
ethyl    chloride    and    its    possible    combinations    was,    I    mti>.t 
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confess,  first  stimulated  by  the  paper  and  demonstration  on 
somnoform  given  by  Drs  RoUand  and  Field  Robinson  of 
Bordeaux,  at  the  Annual  General  Meeting  of  the  British 
Dental  Association  in  1902.  Those  gentlemen  soon  after- 
wards demonstrated  their  methods  at  the  Royal  Infirmary 
and  the  Dental  Hospital  in  this  city,  and  at  several  other 
places  in  Great  Britain.  As  a  consequence  of  their  pro- 
pagandist pilgrimage,  all  and  sundry,  without  knowledge  or 
instruction,  began  to  use  somnoform  ;  the  inevitable  occurred, 
the  tale  of  fatalities  mounted  apace,  and  somnoform  fell  into 
general  disfavour.  But  the  accidents  were  not,  I  think,  due 
to  any  special  lethal  property  of  the  drug  employed,  but  to 
its  improper  exhibition.  I  think,  further,  that  Dr  Rolland 
deserves  more  credit  than  he  has  hitherto  obtained  in  this 
country.  The  mixture  he  used  (ethyl  chloride,  1 2  parts, 
methyl  chloride,  7  parts,  and  ethyl  bromide,  i  part)  is 
unstable  and  expensive  ;  it  does  not  possess  any  advantages 
over  ethyl  chloride  alone  ;  but  Dr  Rolland's  investigations  and 
researches  in  connection  with  it  were  of  no  small  value  in 
stimulating  the  interest  of  dentists  and  anaesthetists  in  the 
action  of  its  constituents,  and  particularly  of  ethyl  chloride. 
From  that  time  on  I  tried  all  the  inhalers,  methods,  and 
combinations  that  seemed  worthy  of  trial.  In  conjunction 
with  Dr  G.  W.  Bampfylde  Daniell,  I  compiled  records  of 
results  from  the  administration  of  ( i )  ethyl  chloride,  (2)  gas 
and  ethyl  chloride,  (3)  somnoform,  (4)  gas  and  somno- 
form— in  each  case  to  100  patients,  and  of  ethyl  chloride 
and  ether  to  20  patients.  We  recorded  the  sex  and  age 
of  the  patient,  the  time  of  induction,  the  dose  of  the  anaesthetic, 
the  available  anaesthesia,  the  number  of  teeth  extracted,  the 
size  of  the  pupil  when  the  face-piece  was  removed,  and  the 
occurrence  or  absence  of  phonation,  cyanosis,  and  stertor. 
Though  at  the  time  I  was  only  feeling  my  way,  I  found  these 
observations  of  considerable  educational  value  to  myself  I 
present  these  records,  which  have  not  hitherto  been  published, 
because  they  serve  to  show  the  lines  on  which  I  have  been 
working,  and  also  because  I  think  a  comparison  with  the 
results  there  noted  and  those  which  are  now,  after  a  fuller 
experience  obtained,  may  be  interesting. 
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At  the  present  time  ethyl  chloride  is  rather  under  a  cloud. 
Fatalities  to  the  number  of  some  35  have  attended  its  use, 
and  the  disagreeable  after  effects,  nausea,  vomiting,  vertigo, 
faintness,  and  headache,  which  occur  to  a  more  or  less  severe 
degree  in  20  per  cent,  of  cases,  have  also  militated  against  its 
employment.  The  dangers  attendant  on  its  use  inspired  the 
authorities  of  the  Crown  Office  to  issue  a  circular  to  the  pro- 
fession drawing  attention  to  its  perilous  properties,  and  pointing 
out  the  comparative  safety  for  dental  operations  of  local 
anaesthetics.  Nevertheless,  in  the  hands  of  instructed  anaes- 
thetists I  think  ethyl  chloride  is  eminently  safe.  Sauvez,  the 
great  protagonist  of  local  anesthesia,  in  speaking  of  the 
dangers  of  general  anjesthesia,  refers  to  "  the  frequent  and 
serious  accidents,  the  blue  syncopes  from  which  the  patients 
are  only  saved  by  artificial  respiration."  Such  things  do  un- 
doubted!}' happen,  but  they  happen  very  seldom  to  an  anaes- 
thetist who  knows  his  business. 

Harvey  Milliard  has  stated  that  "  ethyl  chloride  is  poten- 
tially one  of  the  most  lethal  anaesthetics  known,  and  a  large 
number  of  deaths  have  been  recorded  in  a  very  short  time." 
He  thinks,  however,  that  it  has  a  wide  field  of  usefulness, 
though  it  should  not  displace  nitrous  oxide  for  dental  opera- 
tions. He  gives  the  average  dose  for  an  adult  as  5  cc,  given 
for  20-60  seconds;  for  a  child  3  cc,  for  15-40  seconds.  His 
statement  that  ethyl  chloride  kills  by  paralysing  the  respiration 
while  the  chest  is  in  a  position  of  over-distension  is  certainly 
true  when  death  is  produced  by  an  overdose. 

M'Cardie  prefers  gas  (or  continuous  gas),  and  condemns  the 
routine  use  of  ethyl  chloride  for  dental  operations,  because  of 
( I )  the  less  safety,  (2)  the  severity  and  frequency  of  after  effects. 

I  myself  have  given  up  the  use  of  ethyl  chloride  by  itself, 
not  because  of  its  supposed  lethal  qualities,  but  because  I 
found  that  the  mixture  of  gas  and  ethyl  chloride  was  in 
every  way  superior  to  ethyl  chloride  alone.  It  may  be 
well  to  pause  here  to  consider  these  "  lethal  properties "  of 
which  one  hears  so  much.  We  know  that  during  the  induction 
of  chloroform  anaesthesia  death  may  occur  at  a  very  early- 
stage  and  with  a  very  small  dose.  Death  is  then  caused  by 
cardiac  inhibition,  due  to  central  stimulation.  This  property- 
of  stimulating  the  cardio-inhibitory  centre  is  also  exhibited  by 
ethyl  chloride,  and  this  constitutes  the  first  and  most  important 
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danger  of  ethyl  chloride.  Later  on  in  the  administration  of 
either  ethyl  chloride  or  chloroform  the  dangers  may  be  brieily 
summed  up  as :  firstly,  asphyxia  from  partial  or  complete 
obstruction  of  respiration  ;  secondly,  paralysis  of  the  respiratory 
centre  by  an  overdose. 

I  believe  that  the  early  danger  (cardiac  inhibition)  may  be 
avoided  by  giving  nitrous  oxide  to  the  production  of  a  slight 
degree  of  narcosis  before  ethyl  chloride  is  administered,  and 
then  adding  the  ethyl  chloride  to  the  gas.  As  regards  the  other 
dangers,  the  elimination  of  the  asphyxial  element  is  the  most 
important  and  most  frequently  neglected  of  an  ana:sthetist's 
duties,  while  in  the  case  of  the  ana^thetic  mixture  I  am  dis- 
cussing, the  danger  of  an  overdose  is  prevented  by  keeping 
the  dose  and  the  time  of  administration  within  the  ascertained 
limits  of  safety.  The  fact  that  there  is  a  risk  with  ethyl 
chloride  alone  of  cardi.ic  inhibition  has  led  me  to  abandon  the 
ethyl  chloride  ether  mi.Kture  and  sequence.  Here  I  differ 
absolutely  from  M'Cardie,  who  holds  that  as  a  preliminary  to 
etherisation  ethyl  chloride  is  unequalled,  for  I  infinitely  prefer 
gas  and  ether. 

I  will  now  describe  the  apparatus  I  employ,  and  the  method 
of  administration. 

In  giving  gas  and  ethyl  chloride  it  is  important  to  avoid 
complicated  orcumbcr.some  apparatus;  furthermore,  the  employ- 
ment of  lint  diaphragms  or  cotton  wool,  or  of  any  arrangement 
in  which  the  ethyl  chloride  is  dischai^ed  into  the  face-piece,  will 
be  fcjund  most  unsatisfactory.     I  insist  on  the  following  points — 

( I  )  .A  I  gal.  bag  of  gas  should  be  used,  and  rebrcathing 
permitted  from  the  first. 

(2)  The  ethyl  chloride  should  be  discharged  directly  into 
the  bag. 

(3)  The  dose  must  be  accurately  measured  into  a  gradu- 
ated glass  tube  which  should  be  attached  to  the  apparatus 
before  the  administration   begins 

(4)  The  channels  through  which  the  patient  breathes 
should   be   wide. 

I  demand  that  the  ajjparatus  should  be  simple  and 
efficient,  free  from  unnecessary  complications,  strong,  cheap, 
eas\-  to  sterilise,  and  adaptable  for  gas  alone,  or  for  gas  and 
ether.  The  arrangement  I  have  devised  to  fill  my  require- 
ments has  for  its  comjxjnent  parts  a  Clover's  faccpiece,  a  red 
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rubber  bag  of  i  gal.  capacity  for  gas  and  ethyl  chloride, 
another  of  2  gal.  capacity  for  gas,  or  gas  and  ether,  a 
graduated  glass  measure  to  hold  5  cc,  and  a  Barth  3 -way 
tap  which  carries  a  feed-tube  mounted  on  a  ball-and-socket 
joint.  Through  this  tube  the  gas,  and  subsequently  the  ethyl 
chloride,  are  introduced  into  the  bag.  (Fig.  i  shows  the 
arrangement.)  A  hole  is  made  half  way  up  the  upper  part  of 
the  bag  mount  ;  the  feed-tube  mounted  in  its  ball-and-socket 
joint  is  continuous  with  this  hole.  In  the  perpendicular  part 
of  the  3 -way  tap  a  corresponding  hole  is  filed  :  a  pointer  on  the 
bag  mount  and  an  arrow  on  the  perpendicular  arm  of  the  tap 
serve  to  show  when  the  two  holes  are  in  exact  register.  As 
an  additional  convenience  another  opening  is  made  exactly 
opposite  the  first,  so  that  gas  or  ethyl  chloride  can  be  in- 
troduced at  either  side.  The  apparatus  is  made  by  Messrs 
Gardner  &  Son,  Forrest  Road.  Fig.  2  shows  the  apparatus 
ready  for  gas  and  ethyl  chloride.  It  is  prepared  thus  :  The 
I  gal.  bag  is  used.  Turn  the  tap  to  air.  Fill  the  bag  with 
gas.  Rotate  the  bag  mount  through  the  quarter  of  a  circle  : 
this  incarcerates  the  gas.  Disconnect  the  rubber  gas-supply 
tube.  Attach  the  measure  containing  the  ethyl  chloride  to  the 
feed-tube  by  means  of  its  rubber  tubing,  taking  care  that  the 
feed-tube  is  in  its  most  pendent  position  ;  rotate  back  the 
bag-mount  till  the  pointer  and  arrow  are  in  register,  and  all  is, 
as  in  Fig.  2,  ready  for  the  administration. 

The  patient  may  be  either  sitting  or  lying  down,  but  for 
dental  operations  the  sitting  position  is  preferred.  Care  must 
be  taken  that  the  neck  is  not  stretched  at  all.  The  head 
should  not  be  thrown  back,  a  common  mal-position,  nor  should 
the  chin  be  sunk  on  the  chest.  The  attitude  of  head  one 
instinctively  adopts  for  reading,  looking  a  little  down,  is  the 
best.  The  legs  should  be  extended  ;  the  hands  should  rest  on 
the  lap  with  the  fingers  interlaced.  A  gag  should  now  be 
introduced.  I  always  place  the  gag  centrally  :  in  this  position 
it  is  more  comfortable  for  the  patient.  The  books  advise  that 
the  gag  should  be  put  at  the  side.  Hewitt's  gags,  which  are, 
up  to  now,  the  best  and  most  extensively  used,  are  devised  for 
use  at  the  side.  The  objection  stated  to  the  use  of  the  gag  in 
the  central  position  is  that  it  may  break  a  front  tooth  or  force 
out  loose  teeth.  This,  as  a  matter  of  fact,  does  not  happen  ; 
and    if    it    did,    such    teeth    are    better    out    and    replaced    by 
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artificial  substitutes.  My  objection  to  the  use  of  the  gag  at 
the  side  is  that  it  is  much,  more  likely  to  embarrass  the  tongue 
and  produce  incomplete  swallowing  movements,  and  consequent 
blocking  by  the  tongue  of  the  upper  respirator}-  passages.  I 
have  modified  Hewitt's  gags,  giving  them  horizontal  instead  of 
sloping  surfaces.  Instead  of  the  special  rubber  covers  he  uses, 
which  are  apt  to  perish,  I  use  an  inch  of  red  rubber  tubing,  in 
which  I  cut  a  hole.  This  is  thicker,  gives  a  better  surface  to 
bite  on,  and  is  so  cheap  that  it  may  be  renewed  regardless  of 
expense.  I  use  two  sizes,  and  I  have  them  united  by  a  neat 
chain  instead  of  a  dirty  piece  of  cord  or  catgut.  They  are 
made  by  Gardner  &  Son.  Apropos  of  gags  I  would  advocate 
the  use  of  a  small  centrally  placed  gag  as  a  routine  procedure 
in  anaesthesia.  The  ready  access  thus  afforded  to  the  mouth 
in  case  of  respirator)-  embarrassment  is  a  boon  of  incalculable 
value — indeed  it  is  to  this  that  I  attribute  my  immunity  from 
accident.  I  never  require  to  do  more  than  pass  mj-  finger  to 
the  back  of  the  mouth,  clearing  away  any  mucus,  and  then 
depress  the  back  of  the  tongue.  This,  coupled  if  need  be  with 
the  pressure  of  the  other  hand  on  the  chest,  sets  the  breathing 
going  again.  But  observe  I  do  not  defer  this  mana-uvrc  till 
the  patient  is  dead  or  moribund  ;  I  perform  it  at  once  on  the 
appearance  of  obstructive  respiration.  No  more  alarming 
sight  can  affright  the  anaesthetist  than  that  of  a  strong  healthy 
patient  cjanosed,  with  complete  apntua  and  firmly  clenched 
teeth  from  spasm  of  the  mas.seter ;  it  is  one  that  need  .seldom 
be  seen  if  the  simple  precautions  I  indicate  be  taken.  Before 
sitting  down  the  patient  should  be  directed  to  clear  the  throat 
and  blow  the  nose. 

The  ana.\sthetist  should  grasp  the  face-piece  firmly  in  his 
right  hand.  He  takes  his  stand  at  the  left  side  of  the  patient, 
and  passes  his  right  arm  round  the  |>atient's  head  and  the 
headpiece  of  the  chair,  so  that  he  has  the  patient's  head,  in 
vulgar  but  expressive  parlance,  in  his  "  o.xter."  He  now  places 
the  point  or  aix:x  of  the  face-piece  (the  pneumatic  pad  of 
which  should  be  not  too  firmly  inflated)  on  the  bridge  of  the 
patient's  nose,  and  adjusts  the  face-piece  by  pressing  it  down- 
wards and  towards  the  face.  He  places  the  ball  of  his  left 
hand  on  the  top  of  the  three-way  tap  and  his  middle  fingicr 
under  the  tap,  feels  the  breath  on  the  palm  of  his  hand,  and  at 
the  end  of  an  expiration  turns  the  tap  right  on  tn  '"  No  valves." 
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He  should  never  request  the  patient  to  breathe  deeply  ;  rather 
should  he  ask  him  to  "  take  it  easy."  Forced  breathing  is  apt 
to  bring  on  respiratory  spasm.  He  now  watches  the  bag  ;  the 
patient  breathes  to  and  fro.  After  five  respirations  the  anaes- 
thetist warns  the  patient  not  to  mind  the  smell,  and  genth^ 
with  his  left  hand  tips  up  the  supply  tube  and  pours  the 
eth\l-chloride  into  the  bag.  He  watches  the  bag,  notes  the  first 
inspiration  of  the  mixture,  allows  the  patient  to  respire  the 
mixture  for  twenty-five  seconds,  and  removes  the  face-piece. 
As  patients  sometimes  hold  the  breath  for  a  few  seconds,  not 
liking  the  smell,  it  is  important  to  note  that  the  time  consumed 
in  that  way  should  not  be  counted  into  the  twenty-five  seconds. 
I  am  well  aware  that  these  directions  may  sound  unscientific  and 
empirical  ;  but  in  cosmetic  operations  above  all  others,  the 
safety  of  the  patient  must  be  the  paramount  consideration. 
By  following  these  directions  a  wonderfully  uniform  series  of 
anaesthesias  is  obtained.  There  may  be  occasionally  a  shorter 
anaesthesia  than  usual,  but  on  the  other  hand  the  induction  is 
pleasant,  the  recovery  immediate,  and  the  after-effects  either 
absent  or  unimportant.  There  is  no  chance  of  asphyxiating 
the  patient  by  the  deprivation  of  oxygen  in  the  short  time  the 
face-piece  is  on  ;  consequently  there  is  no  cyanosis,  the  residual 
air  being  sufficient  to  oxygenate  the  blood  for  the  brief  period  ; 
and  with  the  dose  limited  to  3  cc,  and  the  time  of  inhalation 
also  limited,  there  is  no  chance  of  giving  an  overdose.  I 
append  notes  of  100  consecutive  cases  taken  from  the  records 
of  the  Dental  Hospital.  There  are  one  or  two  further  points  to 
which  attention  must  be  drawn. 

The  temperature  of  the  room  should  not  be  below  60'  F. 
The  bag  must  be  dry.  No  operation  should  be  attempted 
which  is  likely  to  take  more  than  ninety  seconds.  The 
operator  should  remember  that  the  period  of  analgesia  after 
complete  anaesthesia  wanes  is  very  short,  in  marked  contrast  to 
the  prolonged  analgesia  of  gas  and  ether. 

The  mixture  should  be  regarded  strictly  as  a  single  dose 
anaesthetic.  No  reapplication  at  the  same  sitting  should  ever 
be  made.  I  should  entirely  decline  to  be  responsible  for  the 
result  either  of  a  reapplication  or  for  the  continued  application 
of  this  drug.  Many  ana;sthetists  have  given  ethyl  chloride  for 
operations  of  a  quarter  or  half  an  hour's  duration  ;  its  use  in 
this  manner  is,  to  my  mind,  considering  the  choice  one  has  of 
safer  and  more  suitable  reagents,  quite  indefensible. 
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In  the  case  of  children  the  dose  is  less,  from  i  cc.  to  3  cc. 
The  time  of  inhalation  in  young  children  is  also  less,  sometimes 
as  little  as  ten  seconds,  commonly  fifteen  to  twent)-  seconds. 
There  is  seldom  any  muscular  rij;idit_\  with  the  mixture, 
although  this  is  a  frequent  concomitant  of  ethyl  chloride  an:ts- 
thesia.  There  is  far  less  excitement  and  struggling  than  with 
any  other  anaesthetic  1  have  seen,  and  next  to  gas  it  is  the 
pleasantest  to  take.  It  is  time  for  ethyl  chloride  to  be  rehabili- 
tated in  the  eyes  of  the  profession  and  the  public.  I  think  the 
process  would  be  hastened  if  its  use  alone  were  abandoned ; 
if  the  limitations  of  the  drug  were  recognised  :  if  it  were 
administered  only  in  mi.xturc  with  gas  in  a  suitable  apparatus, 
and  with  a  strictly  defined  ma.ximum  dose  and  time  of  inhala- 
tion, never  to  be  exceeded  sa\e  by  exceptionally  skilled  and 
experienced  an.xsthetists. 


NOTE.S  OF  100  CONSECUTIVE  CASES    FRO.M   DENTAL 
HOSPITAL  RECORDS. 


No. 

Sex. 

Age 

.\nicsthelic 
Gu.        Ethyl  Chlorid 

I 

Female 

35 

I    Gal.             3CC. 

2 

Female 

20 

3CC- 

3 

Female 

33 

3  cc- 

4 

I-\-male 

25 

3  cc. 

5 

I'umale 

19 

3CC. 

6 

Female 

30 

3CC. 

7 

Female 

40 

3  CO. 

8 

Female 

22 

3CC. 

9 

1-Vmale 

-5 

3  cc. 

10 

I'\-male 

■!3 

3CC. 

1 1 

Female 

29 

3  cc. 

12 

Female 

24 

3CC. 

13 

Female 

7 

i|  cc 

•4 

Male 

24 

3  CC. 

15 

Female 

28 

2CC. 

lb 

Female 

26 

3CC 

17 

Female 

30 

3CC. 

18 

Female 

12 

3CC. 

■9 

Female 

28 

3CC 

20 

Female 

14 

3CC. 

31 

Female 

20 

3CC. 

33 

Female 

6 

3CC 

23 

Female 

34 

3CC. 

34 

Female 

7 

„                    3CC. 

25 

Female 

38 

3CC 

36 

Male 

28 

3CC 

27 

Female 

34 

i.                  .ICC 

38 

Male 

26 

alec 

39 

1-emalc 

8 

..]           ijcc 

3» 

Female 

34 

3CC 

3' 

Female 

20 

3  cc. 

Ji 

Female 

»7 

3CC. 

Time  of  Induction. 
Gai.                   Ga«  and 

No. 
of 

A«il.blc 

Ethyl  Chloride. 

inth. 

\njBmtheuJL 

5  Rcsp.       25  sec 

6 

95  s« 

II 

85     . 

14 

lOll 

95 

95     .. 

too    „ 

9$      . 

95     •. 

95     .. 

95     .. 

95     .. 

90    .. 

te    ., 

95     .. 

75     .. 

10 

90    .. 

95     .. 

95     .. 

no    „ 

6s    .. 

■00    „ 

80    ,. 

80    .. 

70    .. 

3« 

100    „ 

II 

70    .. 

it. 

8.1 

ao    „ 

4.": 

as     .. 

9" 
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49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 


04 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 


87 
88 
89 
90 
91 
92 
93 
94 
95 


Female  26 

Female  50 

Male  28 

Female  24 

Female  1 5 

Male  36 

Male  32 

Female  26 

Female  30 

Female  28 

Female  35 

Female  23 

Female  24 

Female  14 

Female  14 

Female  18 

Female  20 

Female  9 

Female  24 

Male  23 

Female  26 

Female  1 5 

Female  14 

Female  14 

Female  23 

Male  18 

Female  34 

Male  5 

Female  28 

Male  34 

Male  70 

Male  19 

Female  22 

Female  20 

Female  22 

Female  32 

Female  22 

Male  10 

Male  26 

Female  14 

Male  20 

Male  30 

Female  16 

Male  26 

Female  14 

Female  26 

Female  30 

Male  19 

Male  29 

Female  26 

Female  14 

Female  30 

Male  20 

Female  14 

Female  20 

Male  18 

Female  20 

Female  2 1 

Female  1 7 

Male  17 

Female  19 

Female  14 

Female  25 


3CC. 

2  cc. 
3CC. 
3CC. 
3CC. 

3  CO. 
3  cc. 
3  cc. 
3CC. 
3cc. 
3  cc. 
3CC. 
300. 
2  cc. 


3  cc. 
3CC. 
2  cc. 
2  cc. 
2  cc. 
I  V  cc. 

2  cc. 
3CC. 
3CC. 

i|-cc. 

3  cc. 
3  cc. 

2  cc. 
2  cc. 

1+  cc. 
3CC. 
3CC. 

3CC. 
2  cc. 

2  CC. 

3CC. 

\\  CC. 

3CC. 

3  CC. 
3CC. 
3CC. 
3CC. 
3CC. 
3CC. 
3  cc. 
3CC. 
3CC. 

2  CC. 

3CC. 
3CC. 

2  CC. 

3  cc. 
3CC. 
3CC. 
3  cc. 

%  CO.- 


Time  of  Induction  No.  Av:>ilabU 

s.                    Oas  and  of  \„„-»\,-„:_ 

Ethyl  Chloride,  teeth.  Ansstaesia. 

Resp.   25  sec.  2  95  sec. 

25  „  I  90  „ 

25  ,,  II  100  „ 

25  „  3  90  „ 

25  ,.  7  95  .. 

25  „  I  65  „ 

25  ,,  2  70  ,, 

25  ,,  3  100  „ 

25  ,,  8  90  ,, 

25  ,,  13  100  ,, 

25  ,,  6  95  .. 

25  ,,  II  100  ,, 

25  .,  4  70  ., 

25  ,,  2  60  „ 

25  ,,  I  70  >. 

25  •..  3  85  ., 

25  ,.  I  65  „ 

25  ,.  3  65  .. 

25  ,,  10  105  „ 

25  „  6  85  „ 

25  ..  2  70  „ 

25  ..  2  65  „ 

2?  ,,  2  75  „ 

25  „  3  50  ,. 

25  ..  I  ^5  .. 

25  .,  14  75  .. 

25  „  2  80  „ 

15  ..  2  35  „ 

25  .,  2  90  ,, 

25  „  6  85  „  J 

25  „  3  60  „ 

25  ,.  I  45  .. 

25  ,.  I  50  ., 

25  „  7  75  ,. 

25  „  7  75  >. 

25  „  2  75  „ 

25  ,.  2  75  „ 

25  „  2  50  „ 

25  „  3  70  „ 

25  ..  3  50  .. 

25  ..  2  70  „ 

25  ,,  2  70  „ 

25  ..  7  95  .. 

25  „  7  65  „ 

25  ,,  7  90  „ 

25  ,.  7  90  ,, 

25  „  7  80  ,. 

25  „  2  65  „ 

25  ,,  2  65  „ 


2 

70 

I 

75 

9 

85 

6 

75 

5 

75 
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No. 

S«. 

Age. 

An 

K^lhelic. 
Eibyl  Chloride. 

Time  of  iDduction.           Na      .„.n.i 

Gu.       c.Md     of  .t^lj!:j 

Ethyl  Chloride,  teeth.  *"*"""" 

96 

Female 

17 

I  Gal 

3CC. 

5  Resp.       25  sec.         8      70  s«c 

97 

Male 

30 

3CC. 

25      ..              J        70      .. 

98 

Male 

7 

iJcc. 

25      ..              2        JO      . 

99 

Female 

-4 

3CC- 

25     ..          9      95 

100 

Female 

-3 

3CC. 

25     ..         "2       55 

2    ON   THK  USE  OF  MASSAGE  AND  MOVKMKNT 

IN   THE  TREATMENT  OF   FRACTURES. 

Uy  Chaki.ks  W.  Cathcart,  F.R. C.S.Ed., 
Surgeon  to  the  Royal  Infirmarj' 

The  changes  which  have  taken   place  in  recent  years  in  the 
treatment  of  fra<:tures  may  be  traced — 

1.  To  the  use  of  Rbntgen  ray  shadow  for  revealing  more 
or  less  accurately  the  position  of  the  broken  ends  of  a  fractured 
bone  before  and  after  treatment. 

2.  To  the  introduction  of  the  antiseptic  method  of  treating 
wounds,  whereb)-,  when  efficiently  carried  out,  the  injured  parts 
can  be  exposed  to  view  and  dealt  with  directlv  without  undue 
risk  to  the  patient. 

3.  To  the  adaptation  of  massage  and  movement  to  the 
treatment  of  fractures  which  has  been  worked  out  by  Professor 
Lucas  Championiere  in  Pari.s. 

We  need  not  dwell  upon  the  liglu  which  the  Kontgen  rays 
have  thrown  upon  the  diagnosis  and  treatment  of  fractures,  nor 
ujjon  the  value  of  direct  exposure  of  the  scat  of  fracture  under 
antisejjtic  precautions  in  the  few  cases  where  especial  difficulty 
in  diagnosis  and  treatment  renders  this  method  advisable. 

It  is  to  the  massage  and  movement  method  (if  treating 
fractures  that  I  wish  especially  to  direct  attention  at  present. 
With  very  few  exceptions  every  fracture  in  the  butly  can  have 
this  method  applied  to  it  with  much  benefit  to  the  patient  ; 
the  principles  of  the  method  can  be  easily  understood  ;  and  the 
practice  can  be  learned  by  any  memlier  of  the  medical  pro- 
fession without  going  through  a  special  course  of  study. 
Medical  men  in  bus\-  |)ractice  may  not  be  able  to  give  the  full 
amount  of  time  required,  but  when  they  understand  the 
advantages  their  patients  will  gain  from  the  treatment,  in 
shortened  time  off  work,  and  in  improved  functional  results 
afterwards,  the>-  will  find  ways  of  securing  for  their  |>aticnts  at 
least  a  large  proportion  of  the  full  jxissible  benefit. 

The   inethoils  of  treating  bones  of  the  extremities   which 
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were  universally  accepted  twenty  years  ago,  and  are  still  practised 
by  perhaps  the  majority  of  surgeons,  were  based  upon  the 
supposed  necessity  of  absolute  immobilit}'  of  the  broken  ends 
of  the  bone  until  the  callous  was  well  formed.  This  supposed 
necessit}-  for  immobility  was  looked  upon  as  a  first  principle, 
and  as  a  corollary  to  it  there  stood  the  rule  that  the  apparatus 
which  fixed  the  broken  ends  of  the  bone  should  at  the  same 
time  fix  the  joint  above  and  the  joint  below. 

The  period  during  which  this  immobility  was  maintained  varied 
from  about  threeweeks  to  three  months  or  longer,depending  upon 
the  bone  broken,  and  the  age  and  healing  power  of  the  patient. 
After  the  bones  were  united  the  return  of  the  limb  to  functional 
usefulness  was  taken  into  consideration,  but  not  before.  It 
was  then  found  that  the  weakness  and  stiffness  of  the  muscles, 
and  the  limited  range  of  movements  of  the  neighbouring  joints, 
often  entailed  more  than  double  the  period  of  functional  dis- 
ability of  the  injured  limb  to  which  the  treatment  of  the 
fracture  had  already  subjected  the  patient.  In  many  cases  the 
functional  disability  was  permanent.  These  troubles  were, 
however,  considered  to  be  inevitable  consequences  of  the 
fracture— evils  indeed,  but  lesser  evils  than  those  associated 
with  the  non-union  which,  it  was  supposed,  would  have 
resulted  from  too  early  release  from  splints.  Now  we  know 
from  the  experience  of  Professors  Lucas  Championiere  and 
Guermonprez  and  others  in  France,  from  that  of  Mr  A.  G. 
Miller  and  others  in  Edinburgh,  and  from  that  of  Sir  William 
Bennett,  Mr  Wharton  Hood  and  others  in  London  and  else- 
where in  Great  Britain,  that  the  supposed  axiom  of  the 
necessity  for  absolute  immobility  to  insure  bony  union  was 
not  an  axiom  at  all.  It  was  only  an  erroneous  opinion,  and 
instead  of  it  we  have  now  other  opinions  which  seem  to  be 
more  securely  founded,  and  on  which  is  based  a  practice  which 
gives  better  results.  In  formulating  these  opinions  I  shall  not 
follow  the  exact  views  of  any  one  of  the  surgeons  to  whom  we 
owe  these  changes  in  practice,  since  they  differ  from  one 
another  in  detail.  I  shall  try,  however,  to  state  briefly  the 
general  conclusions  to  which  I  have  arrived  after  studying  the 
most  important  published  works  upon  the  subject,  and  after 
having  had  personal  experience  of  the  methods  in  hospital  and 
private  practice.      These  may  be  briefly  stated  as  follows  : — 

I.   Absolute  immobility  of  the   broken  ends  of  bone  is  not 
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essential  to  bony  union.  The  ribs  unite  in  spite  of  the  move- 
ments of  respiration,  and  wide  ex[jerience  has  shown  that  the 
slight  amount  of  movement  necessarily  involved  in  the  daily 
massage  of  a  fractured  limb,  and  in  the  daily  active  and  passive 
movement  for  a  few  minutes  at  least,  of  the  adjacent  joints, 
seems  to  hasten  rather  than  hinder  the  formation  and  the 
solidification  of  the  callous. 

2.  E.Ktravasated  blood  in  joints  and  among  muscles  and 
synovial  sheaths,  leads  to  adhesions  in  its  neighbourhood,  as  if 
it  were  itself  a  source  of  irritation,  apart  from  the  irritation  due 
to  bruising  and  laceration  of  these  soft  parts  which  accompanies 
fracture. 

3.  Massage  in  the  form  of  stroking  and  gentle  kneading, 
and  with  it  occasional  movements,  are  in  several  ways  beneficial 
in  the  treatment  of  fractures.  These  measures  not  only  aid 
the  actual  union  of  the  bones,  but  help  in  the  absorption  of 
effused  blood  and  serum,  restrain  if  not  prevent  the  formation 
of  adhesions  among  the  soft  parts,  and  maintain  the  nutrition 
of  the  muscles.  They  therefore  simultaneously  hasten  union 
and  prepare  the  limb  to  return  to  functional  use  almost  as  soon 
as  the  bones  are  united 

4.  Splints,  and  other  retentive  apparatus,  including  ex- 
tension, are  required  more  to  prevent  mal-union  than  non-union  ; 
and  hence  are  called  for  s|}eciall\'  where  the  weight  of  the  limb 
or  muscular  action  are  likely  to  lead  to  a  bad  position  during 
the  healing. 

5.  The  manipulations  necessary  for  the  massage  and  move- 
ment treatment  of  fractures  can  be  successfully  carried  out  by 
any  one  who  will  take  the  trouble  to  understand  the  object  of 
the  manipulations,  and  who  will  be  sufficiently  gentle  and 
careful  in  handling  an  injured  and  vcrx-  delicate  jiart  without 
causing  pain. 

As  massage  and  movement  are  for  the  reasons  just  given  so 
important  in  the  treatment  of  fractures,  it  seems  advi.sablc  that 
we  should  explain  their  use  in  a  general  way  before  we  refer  to 
the  treatment  of  some  particular  fractures. 

Objects  of  Massagt. —  In  a  recent  fracture,  say  from  a  few 
hours  to  a  few  d.iys  of  the  accident,  the  object  of  massage  is  to 
diminish  the  swelling,  to  allay  muscular  spasm,  and  to  s<x)thc 
pain.  .After  acute  s)mptoms  have  subsided,  the  object  of 
massage  is  to  stimulate  the  circulation  of  the  limb,  to  disperse 
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accumulations  of  blood  and  serum,  one  or  both,  and  to  maintain 
the  nutrition  of  the  muscles,  nerves,  and  soft  parts  generally. 
That  massage  has  the  power  of  fulfilling  these  objects  after  recent 
and  old-standing  injuries  to  the  soft  parts  has  been  proved  by 
clinical  experience  and  by  experiments  made  upon  animals. 

Methods  of  Performing  Massage  after  Fracture. — In  recent 
cases,  after  the  patient  has  been  put  to  bed  or  otherwise  placed 
in  the  most  comfortable  position  which  the  circumstances 
permit,  the  affected  limb  must  be  laid  on  a  comfortable  position 
on  a  pillow,  on  the  operator's  knee,  or  merely  on  the  bed,  and 
arranged  so  that  the  operator  can  have  easy  access  to  it.  The 
injured  limb  must  be  steadied  by  an  assistant,  or  by  the  operator, 
with  one  hand  while  he  massages  with  the  other. 

Where  there  is  much  pain,  and  especially  where  there  is  great 
spasm  of  the  muscles  which  pass  over  the  broken  bone,  a  small 
hypodermic  injection  of  morphia  will  be  an  advantage.  Many 
patients,  too,  are  much  relieved  by  fomentation  of  the  limb 
with  hot  water.  After  this  has  been  done,  the  skin  must  be 
dried  gently  with  a  soft  towel  and  then  dusted  over  with  some 
fine  powder  to  facilitate  the  rubbing.  Finely  powdered  talc  is 
recommended  by  Dr  Dagron,  but  finely  powdered  boracic  acid, 
or  starch,  or  ordinary  flour  will  serve  the  purpose  as  well.  The 
operator  begins  by  gently  stroking  the  limb,  beginning  on  the 
proximal  side  of  the  injury,  and  .following  the  course  of  the 
veins  towards  the  heart.  In  doing  this  he  will  employ  as 
broad  a  surface  of  his  hands  and  fingers  as  he  can,  and  he 
will  be  guided  by  the  amount  of  pressure  that  he  uses  by 
the  sensations  of  the  patient.  He  must  not  cause  the  patient 
pain.  He  will  find  that  after  a  little  he  can  extend  the  area  of 
his  rubbing,  and  can,  without  causing  pain,  press  a  little  more 
firmly  than  he  could  at  first.  He  will  not  be  able  to  press  over 
the  seat  of  fracture  itself,  but  may  with  advantage  stroke  from 
below  upwards  towards  it.  Where  there  is  great  tenderness  of 
the  injured  limb  the  massage  should  take  the  form  of  a  series 
of  pressures  successively  applied  from  below  upwards,  and,  as 
before,  regulated  as  to  strength  by  the  sensations  of  the  patient. 
Attention  should  next  be  turned  to  the  muscles,  and  as  the 
object  at  this  stage  of  the  work  is  to  soothe  and  allay  spasm, 
the  simple  rule  is  to  massage  all  the  muscles  which  pass  over 
the  seat  of  fracture  or  which  act  upon  the  broken  bone.  Accord- 
ing to  the  degree  of  tenderness  the  massage  of  the  muscles  will 
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vary,  as  before,  from  a  series  of  caress-like  touches  to  more  firm 
pressures,  or  even  very  gentle  kneading.  Each  muscle,  or  group 
of  muscles,  is  taken  by  itself,  and  its  fibres  are  followed  as  nearly 
as  possible  in  the  direction  of  the  venous  return.  This  should 
be  succeeded  by  a  repetition  of  the  upward  stroke  or  light  surface 
pressures  with  which  the  process  began.  The  length  of  time 
required  varies  from  lo  to  20  minutes,  according  to  the  circum- 
stances. It  will  often  be  found  that  the  sufferings  of  the  patient 
have  been  so  much  relieved,  and  the  muscular  spasms  so  much 
reduced  b\'  the  massage,  that  it  will  be  possible  to  tlisjjcnsc  with 
a  general  an.-esthctic  in  order  to  complete  the  diagnosis  or  set  the 
fracture.  Even,  however,  when  a  general  ana-sthetic  is  required, 
this  preliminary  massage  should  be  employed  to  reduce  effusion 
belore  splints  are  applied.  If  movements  are  jxirmissible,  they 
are  then  performed,  and  after  that  the  retentive  apparatus 
should  be  applied. 

In  some  cases  these  procedures  should  be  rejieated  daily  at 
first  ;  in  others  at  intervals  of  one  or  more  days,  the  splints 
being  taken  down  for  the  purpose,  and  afterwards  re-applie<i. 
The  limb  should  be  steadied  as  at  first,  but  with  less  precision, 
as  the  muscular  spasm  becomes  less  and  the  seat  of  fracture 
tends  to  solidify. 

After  the  acute  symptoms  have  passed  off,  the  method  of 
massaging  the  limb  is  modified  to  some  extent.  The  stroking 
movements  are  firmer  and  more  extensive  in  their  swccj) ;  their 
object  being,  as  before,  to  empty  the  veins  and  lymphatics,  and 
so  to  stimulate  circulation  and  to  get  rid  of  any  swelling  which 
may  remain.  Where  collections  of  blood  or  scrum  arc  present 
the  pressure  may  be  applied  to  them  more  energetically,  so  long 
as  no  pain  is  caused,  either  in  the  form  of  a  kneading  or  of  a 
circular  "  milling "  movement  of  the  hand  or  fingers.  The 
stroking  movements  should  be  rei>cated  from  time  to  time 
ti>  empty  the  vessels.  Attention  should  then  Ijc  paid  to  the 
muscles,  and  the  object  should  be  to  gently  stimulate  the 
muscular  fibre  by  pressure  and  kneading  movements  carried 
along  from  one  end  to  the  other.  The  sitting  will  be  brought 
to  a  close  by  a  number  of  stroking  movements  in  every  case. 

When  the  fracture  involves  a  joint  or  passes  close  to  it, 
special  attention  should  be  paid  to  the  ligaments,  synovial 
membrane,  and  synovial  sheaths,  while  stimulus  to  the  scat 
of   fracture    itself   should    be    avoided.       The   object    is   to   get 
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rid  of  effusion  and  prevent  adhesions.  Where  cancellous 
tissue,  well  supplied  with  blood  from  both  sides,  is  broken, 
we  do  not  fear  deficient  bone  formation.  There  is  more  risk 
of  excessive  callous,  especially  in  a  young  subject.  Hence 
the  advisability  of  avoiding  any  stimulation  to  the  seat  of 
fracture  by  massage,  as  this  would  increase  the  amount  of 
callous,  and  so  embarrass  the  movements  of  the  joint.  When 
the  broken  part  of  bone  is  within  the  capsule  of  a  joint,  one 
of  the  broken  portions  may  have  a  very  poor  blood  supply, 
and  then  of  course  non-union  will  be  the  risk  ;  but  this  seldom 
occurs,  except  in  the  hip-joint. 

Movement  as  Part  of  the  Treatiiie?it  of  Fractures. — Some 
surgeons  have  asserted  that  it  is  practically  impossible  in  the 
treatment  of  recent  fractures  to  restrict  passive  movements 
within  limits  that  do  no  harm.  The  extensive  experience, 
howe\er,  of  Professor  Lucas  Championiere  and  others  has 
proved  that  this  assertion  has  no  foundation  in  fact.  It  will, 
however,  be  of  interest  to  contrast  the  effects  of  the  two  kinds 
of  movement,  in  order  tliat  we  may  to  the  best  advantage 
make  use  of  each  in  the  treatment  of  recent  fractures.  Active 
movement  can  hardly  fail  to  be  the  more  effective  agent  in 
maintaining  the  nutrition  of  the  muscle  and  of  the  limb 
generally.  In  so  far,  however,  as  the  action  upon  the  joint 
is  brought  about  by  a  strain  along  the  line  of  the  tendon, 
and  not  by  a  force  applied  from  the  outside,  there  will  be 
a  greater  tendency  to  displacement  of  the  broken  ends  of  bone 
in  active  than  in  passive  movement.  For  this  reason  passive 
movements  will  often  be  permissible  at  an  earlier  stage,  and 
their  range  of  movement  may  be  relatively  greater  until  well 
on  in  the  treatment.  Passive  movements  will  therefore  be 
especially  useful  in  preventing  the  formation  of  adhesions 
between  muscles  and  nerves  and  the  bones  at  the  seat  of 
fracture,  also  within  joints  and  synovial  sheaths,  while  active 
movements  will  be  of  most  value  in  keeping  up  the  nutrition 
of  the  muscles  and  soft  parts  generally.  Each  kind  of  move- 
ment, however,  will  have  some  of  the  special  therapeutic  action 
of  the  other ;  thus  active  movements  will  help  to  prevent 
stiffness,  and  passive  movements  will  help  to  maintain  nutri- 
tion. Moreover,  many  patients  who  are  afraid  to  move  a 
joint  in  the  painful  stage  of  a  fracture  will  yet  permit  of 
gentle   passive   movements,  and    will   be   encouraged   to   make 
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voluiitan'  eflbrts  when  they  find  that  passive  movement  does 
not  cause  pain.  Both  forms  of  movement  require  to  be  used 
with  care,  so  as  to  avoid  displacement  of  the  broken  ends  of 
the  bone,  and  pain  or  serious  discomfort  to  the  fatient  must 
always  be  avoided. 

There  is  one  use  of  active  muvcment  in  the  treatment  of 
fracture  to  which  I  have  not  seen  attention  drawn  :  that  is  the 
use  of  the  patient's  voluntary  effort  in  the  reduction  <^i{  dis- 
placement due  to  muscular  contraction.  After  the  muscles 
have  been  soothed  by  massage  the  patient  can  sometimes 
voluntarily  replace  a  displaced  bone.  This  is  i>erhaps  what 
Professor  Lucas  Championiere  means  when  he  s|)caks  of  con- 
vincing the  muscles  by  massage  instead  of  overcoming  them. 
This  use  of  voluntary  action  may  perhaps  be  best  illustrated 
in  a  case  of  Pott's  fracture,  with  marked  displacement  outwards 
of  the  foot  by  action  of  the  peronei  so  as  to  stretch  the  skin 
over  the  internal  malleolus.  If  the  surgeon  tries  to  pull  the 
foot  into  position,  the  antagonistic  muscles  will  start  up  in 
opposition  and  prevent  him  doing  .so,  while  the  patient  will  be 
caused  very  severe  pain.  If  instead  of  this  the  surgeon  gently 
steadies  the  foot,  and  encourages  the  patient  to  lift  the  foot 
inwards,  he  will  be  surprised  to  find  how  much  ground  he  can 
gain,  especialK-  if  he  cautiously  supjilcments  the  active  move- 
ment with  a  little  lifting  movement  in  the  same  direction. 
.Apparently  the  voluntary  effort  ensures  relaxation  of  the 
displacing  muscles  along  with  the  contraction  of  those  that 
are  helpful.  Tlie  same  method  may  be  applied  in  other 
cases,  working  on  the  principle  that,  when  one  .set  of  muscles 
in  sjiasm  causes  displacement,  a  relaxation  of  these  contracted 
muscles  will  be  induced  by  a  voluntary  contraction  of  the 
opjjosing  set.  If,  however,  instead  of  appealing  to  active 
contraction  of  these  opposing  muscles  the  surgeon  were  to 
trj-  to  forcibly  overcome  the  muscles  in  s|)asm,  he  would  only 
increase  that  spasm  and  cause  pain. 

With  regard  to  the  need  for  a  trained  masseur,  Professor 
Lucas  Cham[)ioniere  finds  that  almost  any  intelligent  jxrrson  c.in 
be  taught  to  carry  out  the  manipulations  requisite  for  his  method 
of  treatment.  In  the  wards  of  the  Infirmarj-  I  have  had  many 
cases  treated  entirely  by  second  and  third-year  students,  with 
quite  satisfactory  results.  There  seems,  therefore,  no  reason 
why  every  medical  man  should  not  be  able  at  least  to  practise 
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Professor  Lucas  Championiere's  method,  either  directly  or 
indirectly  through  assistants  to  whom  he  has  given  a  few 
lessons.  If  the  treatment  be  applied  first  to  a  Colles  fracture, 
it  can  afterwards  be  extended  to  others. 

The  Use  of  Splints. — When  the  massage  and  movement 
treatment  is  applied  to  fractures  splints  are  used,  not  so  much 
to  ensure  immobility  as  (i)  to  prevent  deformity,  and,  while 
pain  on  movement  lasts,  (2)  to  give  support  to  the  seat  of 
fracture  and  adjacent  parts. 

I.  To  prevent  Deformity.  — An  injurious  degree  of  deformity, 
although  not  liable  to  occur  in  every  case  of  fracture  treated 
without  splints,  is  still  to  be  feared  in  two  groups  of  cases — (i) 
In  the  fracture  of  the  shafts  of  long  bones  where  the  skeleton 
of  the  limb — either  one  or  two  bones — is  broken  in  the  middle 
two-fourths  ;  or  (2)  near  the  articular  ends  of  long  bones,  when 
the  short  fragment  is  considerably  displaced  by  muscles. 

(i)  In  the  first  group  are  fractures  of  the  shaft  of  the  femur 
and  humerus,  or  of  both  bones  of  the  leg  or  forearm.  In  these 
injuries  the  joints  above  and  below  the  broken  bone  may  with 
advantage  be  supported  for  the  first  few  days  in  order  to  relieve 
muscular  spasm  and  consequent  pain,  but  after  that  the  joints 
should  be  left  free  so  that  the  patient  may  make  occasional 
voluntary  movements. 

It  follows  from  this  view  of  the  function  of  splints  when  used 
along  with  massage  and  movement,  that  so  long  as  deformity 
is  prevented  the  splints  should  not  constrict  the  limb  and  thus 
hinder  circulation,  and  should  not  fix  the  neighbouring  joints 
and  thus  hinder  occasional  voluntary  movements.  Now  there 
is  a  splint  that  has  for  long  been  considered  indispensable  for 
fractures  of  the  femur — the  long  splint.  It  may  be  said  to 
have  two  special  functions,  fixation  of  the  hip  and  knee-joints, 
and  prevention  of  outward  rotation  of  the  lower  fragment. 
Since,  however,  we  no  longer  wish  to  fix  the  hip  and  knee- 
joints,  except  in  restless  children  or  delirious  adults,  and  since 
we  can  quite  well  prevent  rotation  of  the  lower  fragment  by 
sand  bags,  the  long  splint  will  seldom  now  be  needed. 

(2)  In  the  second  group  are  fractures  of  the  surgical  neck 
of  the  humerus  high  up,  fracture  of  the  femur  just  below  the 
small  trochanter  or  just  above  the  condyles.  In  cases  such  as 
these  the  fragment  which  can  be  controlled  must,  by  the  aid  of 
splints,  be  kept  in  line  with  the  other  fragment  which  cannot 
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be  so  controlled.  In  such  cases  the  splint  must  fix  the  joint 
nearest  to  the  seat  of  fracture,  but  it  should,  with  due  precaution, 
be  loosened  from  time  to  time  for  massage  and  movement, 
beginning  as  soon  as  the  parts  are  sufficiently  united  to  make 
that  safe. 

2.  The  other  use  of  splints,  still  of  value,  is  to  give  support. 
There  are  many  fractures  in  which  there  is  little  or  no  fear  of 
deformity  should  splints  not  be  used,  but  \ct  in  which  there  is 
great  pain  and  discomfort  if  the  injured  part  be  not  adequately 
supported  for  the  first  few  days.  Colles'  fracture  is  a  case  in 
point.  If  by  extension  and  manipulation  the  deformity  can  be 
reduced,  there  is  not  much  likelihood  of  its  returning,  yet  the 
patient  generally  welcomes  the  support  of  a  splint  to  the  wrist 
and  hand  for  some  days  at  least,  and  for  this  pur|xise  a  splint 
is  of  service. 

The  V se  of  Extension. —  However  valuable  massage  may  be 
in  soothing  a  spasm,  and  voluntary  eflTorl  in  relaxing  it ;  or 
however  useful  splints  may  be  in  maintaining  a  good  position, 
obtained  under  ana;sthesia  or  otherwise,  there  are  cases  in  which 
continuous  extension  by  weights  or  an  elastic  cord  is  indispen- 
sable to  obtaining  the  best  possible  apposition  of  broken  ends 
of  bone.  These  cases  are  those  in  which  powerful  muscles  arc 
involved,  and  in  which  it  is  possible  to  antagonise  the  displace- 
ment by  a  direct  pull.  The  best  example  is  the  displacement 
of  over-riding  caused  by  the  muscles  of  the  thigh  in  an  oblique 
fracture  of  the  femur.  The  steady  continuous  pull  of  a 
well-adjusted  weight  tires  out  the  muscles,  relieves  spasm, 
and  diminishes,  if  not  completely  overcomes,  the  over-riding. 
Although  Lucas  Championiere  docs  not  advise  its  use  in 
fractures  of  the  neck  of  the  femur,  I  have  seen  it  relieve 
spasm  and  pain  so  often  in  these  cases  that  I  would  use  it  for 
this  purpose.  The  mistake  that  is  apt  to  be  made  in  the  use  of 
extension  is  that  of  continuing  it  too  long.  After  about  ten 
days  the  broken  ends  of  bone  become  glued  in  their  jjlacc,  so 
to  speak,  by  the  effusion  of  lymph,  and  the  muscles  have  much 
less  tendency  to  distort.  Consequently,  extension  seems 
seldom  necessary  after  three  weeks,  and  may  often  be  disjicnscd 
with  much  sooner. 

We  may  now  consider  briefly  some  of  the  individual 
fractures  for  which  the  appliances  may  Ijc  simplified,  as  con- 
trasted with  those  in  use  a  few  years  ago. 
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Fracture  of  the  Shaft  of  the  Clavicle. — None  of  the  appliances 
hitherto  employed  to  prevent  over-riding  have  been  shown  to 
effect  their  purpose.  A  good  functional  result,  with  more  or 
less  over-riding,  is  obtained  eventually  from  the  use  of  any  of 
the  methods,  but  not  better  than  is  obtained  from  the  use 
of  a  simple  sling — and  not  so  quickly.  Consequently,  we  need 
only  bandage  the  arm  to  the  side  and  firmly  support  the  elbow 
for  a  few  days  after  the  fracture.  This  is  not  to  prevent  dis- 
placement, but  to  relieve  pain  and  discomfort.  After  that  we 
need  only  support  the  arm  in  a  sling,  and  by  the  use  of  massage 
and  movement  to  the  muscles  and  joints  of  the  arm  we  will 
obtain  the  most  rapid  return  to  functional  usefulness. 

We  may  thus  discard  all  the  appliances  in  which  an  axillary 
pad  is  supposed  to  play  an  important  part,  equally  with  those 
in  which,  either  with  plaster  (Sayre's  plan)  or  with  bandages, 
we  try  to  lever  out  the  shoulder  and  vainly  flatter  ourselves 
that  we  succeed. 

Surgical  Neck  of  the  Humerus. — In  the  cases  of  high 
fracture  with  abduction  of  the  upper  fragment,  fixed  abduction 
of  the  lower  fragment  seems  necessary.  These  cases,  howe\er, 
are  rare,  and  in  the  more  common  cases,  where  the  muscles  do 
not  abduct  the  upper  fragment,  a  simple  sling  is  all  that  is 
necessary  unless  the  lower  fragment  be  markedly  drawn  in- 
wards by  the  muscles  attached  to  the  bicipital  groove.  When 
this  occurs  a  wedge-shaped  cushion,  with  its  apex  in  the  axilla 
and  its  base  at  the  elbow,  is  recommended  by  Dagrou  for  the 
first  ten  or  twelve  days  ;  after  that  a  sling  only.  For  the  first 
few  days,  while  there  is  great  pain  and  swelling,  the  patient 
will  be  most  comfortable  in  bed,  with  the  arm  steadied  and 
supported  at  the  side,  and  with  daily  massage.  As  soon  as 
these  symptoms  subside,  the  patient  gets  up,  and,  after  massage, 
gentle,  passive,  and  active  movements  are  practised. 

The  obstacles  to  functional  usefulness  in  these  cases  are  not 
deformity,  but  stiffness  of  the  joint,  and  atrophy  and  adhesion 
of  muscle.  These  troublesome  conditions  are  reduced  to  a 
minimum   by  the   treatment. 

Shoulder  caps,  arm-splints,  and  plaster  of  Paris  casings 
apparently  do   more  harm   than   good. 

Fracture  of  the  Olecranon. — After  the  initial  pain  and 
swelling  have  subsided,  the  arm  should  be  carried  in  a  sling, 
at  an  angle  of   135°,  i.e.  half-way  between   full  extension   and 
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the  rectangular  position.  As  the  condition  improves,  the  angle 
of  flexion  should  be  diminished.  The  joint  will  be  kept  supple 
by  massage  and  a  graduallj-  increased  range  of  movement,  and 
the  broken  bone  will  be  united  by  a  short  fibrous  union,  which 
gives  quits  satisfactory  results  so  long  as  it  is  not  tested  b\- 
heav\-  weights  too  soon. 

There  seems  to  be  no  need  for  an  anterior  splint,  or  for 
adhesive  plaster  or  other  appliances  for  drawing  down  the 
upf)er   fragment. 

Colics'  Fracture. — Deformity  in  this  fracture  seems  to  have 
little  or  no  influence  on  functional  usefulness.  Deformity, 
however,  attracts  attention  in  this  part  of  the  body,  and  on  this 
account  should  be  reduced  by  extension  and  manipulation,  for 
it  is  almost  invariably  due  to  impaction.  What  is  most  im- 
portant is  to  ensure  mobility  of  the  wrist  and  fingers  by  massage 
and  early  movement.  As  already  stated,  however,  the  patient 
will  be  more  comfortable  at  first  if  the  wrist  and  forearm  are 
supported  on  a  splint,  and  for  this  pur|X)se  an  interior  splint 
on  which  the  injured  parts  rest  is  to  be  recommended.  It  will 
only  be  required,  however,  for  a  few  days,  and  its  use  docs  not 
preclude  the  use  of  massage  and  movement  every  day  or  every 
few  days. 

All  the  ingenious  splints  and  arrangements  of  pads,  over 
whose  merits  as  preventives  of  displacement  so  many  surgical 
battles  have  been  fought,  may  now  be  laid  aside. 

Fracture  of  the  Neck  of  the  Femur. — By  far  the  greater 
number  of  fractures  of  the  neck  of  the  femur  are  of  the  impacted 
cxtra-capsular  variety,  and  I  have  only  time  to  refer  to  these 
at   present. 

No  effort  should  be  made  to  undo  the  impaction.  A  .slight 
amount  of  shortening  and  some  cvcrsion  are  not  of  much  im- 
portance for  functional  usefulness  in  elderly  people,  but  fixation 
of  the  hip-joint  is  a  great  hindrance,  and  this  results  from 
immobilisation.  For  a  few  days  rest  in  bed  and  extension, 
if  there  is  much  spasm  and  tension  in  the  joint,  will  help  to 
relieve  pain  ;  after  that  no  apparatus  is  required.  Massage 
and   movement  will   keep  the  joint  supple. 

The  long  splint  is  never  used  by  Lucas  Championicrc,  and 
we  have  already  seen  wh\'  it  may  with  good  reason  l>c 
dispensed   with. 

Fractute  of  the  Patella. — Many  surgeons,  including  Lucas 
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Championiere,  consider  that  immediate  operation  and  wiring 
is  the  best  treatment  for  this  injury  in  strong  and  healthy 
persons  ;  a  large  number  of  surgeons,  however,  consider  that 
the  fibrous  union  which  results  from  the  non-operative  treat- 
ment yields  functional  results  which  are  quite  good  enough  for 
practical  purposes,  so  long  as  the  upper  fragment  of  the  patella 
is  free.  Our  choice,  therefore,  seems  to  be  between  operation 
and  the  massage  and  movement  treatment. 

If  the  latter  be  carried  out,  it  should  be  conducted  on  lines 
similar  to  those  indicated  for  fracture  of  the  olecranon.  The 
knee  should  be  steadied  at  first  in  slight  flexion  by  some 
simple  form  of  splint.  Afterwards  the  limb  may  be  left  free 
in  the  bed  with  only  an  encircling  strip  of  plaster  round  the 
lower  third  of  the  thigh.  In  about  a  fortnight  Championiere 
and  his  followers  allow  the  patient  to  put  the  injured  limb  on 
the  ground,  of  course  with  precautions  against  the  knee  being 
allowed  to  give  way  under  the  patient's  weight. 

I  might  add  to  the  list  without  difficulty,  but  the  instances 
already  given  where  simplification  of  apparatus  accompanies 
Professor  Championiere's  method  of  treatment  are  good  illus- 
trations and  there  is  no  time  to  consider  more. 
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3.  THE   NASO-PHARVNX   AS   INFIXTION  CARRIER 
L\    EPIDEMIC  CEREBRO-SI'INAL   MENINGITIS. 

By  J.  S.  Frasek,  M.U.,  F.R.C.S.  Ed.,  Assistnnt-Surgeon, 

Ear  and  Throat  Depart  mem,  the  Royal  Infirmary, 

and 

JOH.N  D.  Co.MRlE,  M..-\.,  B.Sc,  M.B.,  F.K.C.I'.  Ed.,  Pathologist, 

Loith  Hospital. 

The  idea  of  carrying  out  this  investigation  into  the  epidemic 
of  cerebro-spinal  meningitis  in  Leith  was  suggested  to  us  by 
reading  the  papers  ( 1 ,  2,  3)  of  Ludwig  Jehle  on  the  epidemiology 
of  this  disease.  In  order  to  explain  Jchle's  views  as  well  as 
our  own  results  we  have  obtained  permission  to  reproduce 
diagrams  ri'igs.  i,  2,  and  3)  relating  to  Jehle's  work  in  Silesia 
and  in  the  Rhine  coal  districts.  He  points  out  that  school 
epidemics  are  unknown  ;  that  second  cases  in  the  .same  house 
are  uncommon  ;  that  cases  of  ccrcbro-spinal  meningitis  which 
have  been  put  into  scarlatina  or  other  wards  on  a  wrong 
diagnosis  do  not  give  rise  to  further  ca.ses  in  these  wards  ;  and 
that  meningococci  are  not  found  in  the  noses  of  the  other 
children  in  these  wards.  He  concludes  therefore  that  cerebro- 
spinal meningitis  is  not  like  other  infectious  diseases  in  its 
mode  of  spreading,  and  that  children  mav  be  excluded  .vs 
infection   bearers. 

On  the  other  hand,  he  points  out  that  coal  mines  are  good 
incubators,  as  in  them  wc  have  heat,  darkness,  and  moisture — 
all  favourable  to  the  growth  of  inicro-organisms.  Miners  also 
make  good  carriers  of  infection,  as  they  frequently  suffer  from 
chronic  rhinitis  and  pharyngitis,  and  are  in  the  habit  of 
constantly  hawking  and  spitting  ;  they  also  frequently  use  the 
same  tools  and  drinking  vessels  in  the  mines.  On  the  return 
of  the  miner  to  his  home  the  children  may  become  infected  b\- 
kis-iing,  by  using  the  same  drinking-vesscls  as  their  father,  or. 
in  the  case  of  very  young  children,  by  crawling  abiut  on  the 
floor  on  which  the  miner  has  expectorated. 
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Fig.  I. — Orlau  Karwies  Mine. 
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Fig.  2. — Cases  in   Connection   with    Neumuhl    Mine   (  x 
Cases  in  Connection  with  Deltschek  Kaiser  Mine  t  -^ 
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Fig.  3. — Cases  in  CV 
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From  the  facts  indicated  in  the  above  diagrams  Jchle  has 
come  to  the  conclusion  that  in  mining  districts  the  coal  mines 
play  the  same  part  in  spreading  cerebro- spinal  meningitis  as 
the  schools  in  the  spread  of  other  infectious  diseases. 

Sftifiorts  S/if  irtlly  Affected. — The  following  seaports  have  been 
affected  b_\-  the  present  epidemic: — Glasgow.  Belfast,  Lcith,  New 
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York,  New  Orleans,  Boston,  Hamburg,  Copenhagen  and 
Antwerp.  Inland  cities  have  also  been  affected,  but  the 
number  of  seaports  involved  is  certainly  noteworthy.  In  regard 
to  this  it  is  at  least  possible  that  emigrants  play  a  part  in 
spreading  the  infection  ;  and  we  should  like  to  suggest  that  in 
a  ship  below  decks  we  have  conditions  to  some  extent 
resembling  those  in  a  coal-mine,  viz.,  darkness,  moisture,  and 
heat,  as  well  as  the  presence  of  coal  dust  at  least,  in  certain 
parts  of  the  ship. 

The  Epidemic  in  Leith. — There  have  been  83  cases  in  Leith 
up  to  the  28th  of  May  of  this  year,  and  53  deaths.  A  map 
which  we  have  prepared  shows  that  these  cases  are  most 
numerous  in  the  densely-crowded  and  poorer  parts  of  the 
town  near  the  docks. 

The  large  number  of  cases  occurring  in  the  families  of 
labourers  employed  in  the  docks  was  very  noteworthy, 
especially  at  the  commencement  of  the  epidemic,  and  quite  out 
of  proportion  to  the  number  of  inhabitants  of  Leith  employed 
in  the  docks.  The  social  class  affected  was  for  the  most  part 
the  lowest  one — the  children  of  the  casual  labourers.  These 
children  do  not  themselves  go  down  to  the  docks,  and,  if  the 
cases  are  connected  with  the  docks,  it  is  probably  through  the 
fathers.  The  personal  habits  of  this  lowest  class  are  well 
known  in  regard  to  uncleanliness,  expectoration  and  the  use  of 
the  same  drinking-vessels.  The  houses  visited  were  in  most 
cases  very  dirty. 

Upper  Respiratory  Passages. — Eighty  per  cent,  of  the  cases 
in  the  Leith  epidemic  were  under  1 6  years  of  age — a  period  at 
which  adenoid  post-nasal  growths  and  naso-pharyngeal  catarrh 
are  most  common.  The  noses  of  the  1 3  cases  examined 
showed  crusts  of  dried  purulent  secretion  and  excoriated 
areas. 

We  desire  to  thank  Dr  Robertson,  Medical  Officer  of 
Health  for  Leith,  for  kind  suggestions  and  help  in  carrying  out 
his  work. 

Method  of  Investigating  Cases  and  Contacts. —  The  investiga- 
tion was  admittedly  incomplete  and  by  no  means  free  from 
difficulty,  as  we  had  no  compulsory  powers,  and  the  parents 
and  children  were  often  frightened,  and  refused  to  be  examined. 
Mr  Williams,  the  epidemic  officer,  allowed  us  first  to  de- 
monstrate the   method  of  examination   on   his   nose,  and   after 
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this  there  was,  as  a  rule,  no  further  difficulty.  A  forehead 
mirror  and  reflected  light  were  used,  and  the  nostril  of  the 
I>aticnt  or  contact  was  dilated  by  a  sterilised  nasal  speculum. 
Ihe  secretion  was  withdrawn  from  the  naso-pharynx  by  means 
of  a  long  platinum  loop  sterilised  immediately  before  introduc- 
tion, and  the  greatest  care  was  taken  during  the  withdrawal  of 
the  loop  to  avoid  touching  the  vestibule  of  the  nose.  The 
secretion  was  immediately  smeared  over  the  surface  of  the 
sloped  blood-agar  or  ascites-agar  tubes,  which  were  in  all  cases 
placed  in  the  incubator  within  one  hour. 

Methods  of  Ideutification  of  Organism. — The  micrococcus 
intracellularis  meningitidis  was  described  first  by  Weichsclbaum 
in  1 8S7  (4)  as  the  cau.se  of  death  in  6  cases  of  acute  meningitis, 
2  others  recorded  by  him  at  the  same  time  being  due  to  the 
pneumococcus.  The  characters  of  the  former  organism  as 
given  by  him  were  those  of  a  coccus  occurring  often  in  mutually 
flattened  pairs,  .sometimes  singly,  sometimes  in  small  groups  ; 
found  largely  withm  leucocytes  ;  negative  to  Gram's  staining 
method  ;  failing  to  grow  at  room  temperature ;  clying  out 
quickly  u  hen  cultivated  on  agar  containing  gelatine,  unless 
sub-cultured  every  2  days  ;  and  pathogenic  to  certain  animals. 

About  1S95  Jaeger  (5)  published  re.searches  dealing  chiefly 
with  outbreaks  among  the  German  army  in  barracks,  in  which 
he  obtained  streptococci  and  various  Gram-positive  and  Gram- 
doubtful  cocci,  .some  of  which  grew  at  the  room  temperature. 
He  was  followed  on  the  same  lines  by  various  others.  It  is 
generally  considered,  however,  that  they  failed  to  diflerentiate 
various  other  organisms  from  that  of  Weichsclbaum,  which  can 
be  fairly  cle;irl_\-  recognised  by  the  characters  originally  ascribed 
to  it. 

Other  observers  have  found  that  in  epidemics  of  cerebro- 
spinal meningitis  the  majority  of  cases  are  due  to  the 
meningococcus  of  Weichsclbaum,  though  in  every  epidemic 
(jrobably,  cases  occur  due  to  the  pneumococcus,  bacillus  coli, 
etc.  In  1907  a  report  was  made  by  Gordon  to  the  Local 
Government  Hoard  of  Kngland  upon  the  identification  of  this 
micrococcus  of  epidemic  ccrcbro-spinal  meningitis  (menin- 
gococcus) (6),  and  his  methods  of  cultivation  and  identification 
have  in  the  main  been  followed  by  us.  The  bacteriological 
part  of  the  investigation  was  carried  out  in  the  laboratory  of 
Leith  I  losjiital. 
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On  the  second  or  third  day  of  incubation  of  our  original 
culture  from  the  naso-pharynx,  the  colonies  were  examined,  and 
any  organisms  at  all  resembling  the  meningococcus  were  sub- 
cultured  upon  blood-film  agar  or  upon  a  mixture  of  agar  with 
sterile  ascitic  fluid.  After  a  series  of  3  or  4  sub-cultures  had 
been  made  in  this  way,  the  desired  colonies  could  usually  be 
obtained  pure. 

In  addition  to  being  treated  by  Gram's  staining  method, 
the  organisms  under  examination  were  sub-cultured  upon  a 
mixture  of  gelatine  and  ascitic  fluid,  which  was  incubated  at 
room  temperature  ;  and  they  were  also  inoculated  upon  a  fluid 
medium  containing  bouillon,  glucose,  and  litmus,  which  was 
incubated  at  37°  C. 

We  first  examined,  as  stated  above,  the  colonies  that 
developed  upon  blood-film  agar,  or  ascitic  agar,  at  37°  C.  ; 
which,  in  the  case  of  meningococcus,  were  very  characteristic, 
consisting  of  small,  rounded,  translucent  grey  masses,  with 
none  of  the  yellow  coloration  shown  by  colonies  of  some  of 
the  other  Gram-negative  cocci  that  we  found  in  the  naso- 
pharynx ;  further,  they  were  often  uneven  at  the  edge,  and 
a  little  denser  and  less  translucent  towards  the  centre  ;  they 
were  delicate,  soft,  and  moist,  and  did  not  cohere  to  the  medium 
when  touched  with  the  platinum  needle. 

These  cocci  were  found  singly,  in  pairs,  in  tetrads,  or  in 
small  groups,  and  the  question  of  their  retaining  the  stain  or 
becoming  decolourised  by  Gram's  method  we  regarded  as  a 
crucial  one,  discarding  at  once  those  which  retained  the  stain 
(Gram-positive),  and  reserving  for  further  examination  only 
those  which  were  distinctly  negative. 

Many  of  the  Gram-negative  diplococci  producing  yellow 
or  hard  pearl-white  colonies  grew  freely  at  room  temperature 
upon  ascitic  gelatine,  and  these  we  also  discarded. 

The  production  of  acid  in  the  litmus-glucose-bouillon  was 
a  final  test,  important  for  distinguishing  the  meningococcus 
from  the  similar  micrococcus  catarrhalis,  which  fails  to  produce 
acid — notably  in  the  case  of  one  of  us,  who  developed  during 
the  progress  of  the  investigation  an  attack  of  fever  and  headache, 
due,  as  it  turned  out,  to  an  invasion  by  M.  catarrhalis. 

Although  serum-agglutination  has  been  employed  by  some 
observers  on  the  Continent  for  the  purpose  of  differentiating 
the   meningococcus   from   the  other   Gram-negative    diplococci. 
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we  avoided  it,  in  view  of  the  doubts  cast  upon  its  usefulness  by 
Gordon,  Dunham  (7),  Goodwin  and  von  Sholly  (8),  and  others. 

Results  of  Investigation. — A  summary  of  our  results  is 
presented  in  tabular  form  by  Fig.  4,  which  gives  the  cases 
and  the  number  of  contacts  with  each,  indicates  in  how  many 
of  the  cases  the  diagnosis  was  confirmed  by  lumbar  puncture, 
and  gives  the  results  of  the  search  for  the  meningococcus  in  the 
naso-pharj'nx. 

W'c  examined  the  naso-pharj-n.x  in  1 3  cases  of  the  disease, 
and  in  69  persons  coming  into  intimate  contact  with  these 
cases.  The  meningococcus  was  present  in  2  of  the  i  3  cases 
( I  5  per  cent),  and  in  10  of  the  69  contacts  (14  per  cent). 

Of  these  69  contacts,  i  5  were  fathers  of  cases,  the  remaining 
54  including  mothers,  brothers,  sisters,  and  other  persons  who 
had  all  been  in  intimate  contact  with  the  casc.-i.  Five  of  the 
persons  in  whose  naso-pharynx  we  found  the  meningococcus 
were  among  the  i  5  fathers,  the  other  5  fell  into  the  group  of 
54  contacts.  Thus  while  we  found  the  organism  in  n  per 
cent  of  the  fathers  of  cases,  among  other  contacts  having 
ap]jarently  quite  as  close  intercourse  with  the  patients  wc 
discovered  it  only  in  9  per  cent.  The  fathers  appear,  there- 
fore, especially  prone  to  have  the  meningococcus  in  the 
naso-pharjnx  althou'jh  thc>'  do  not  themselves  contract  the 
disease. 

Inquiring  into  the  emplo\-ments  of  the  various  fathers,  we 
found  that  5  of  the   i  5  examined  were  engaged  in  overhauling 

a  ship  (s.s.  D )  at  the  docks,  and  on  exixising  Petri  dishes 

containing  ascitic  agar  in  various  parts  of  the  ship  below  decks, 
we  found  the  meningococcus  in  the  air  of  the  engine-room. 
The  relation  of  this  ship  to  5  of  the  aflected  families  is  shown 
by  Fig.  5. 

Wc  found  Gram-negative  diplococci  in  the  naso-pharynx  of 
several  other  fathers  of  cases,  though,  in  con.scquencc  presumably 
of  their  work  in  foul  and  dirty  atmospheres,  the  nasal  cavities 
contained  an  excessive  number  of  quickly  growing  sai^rophytic 
organisms,  which  outgrew  these  dijilococci  and  rendered  their 
isolation  and  verification  as  the  meningococcus  impossible. 

We  examined  the  naso-pharj-nx  in  23  controls,  who  had 
no  connection  with  the  disea.se,  and  wc  failed  to  find  the 
meningococcus  in  ;my  of  them. 
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of  the  investigation  of  Leith  cases  and  contacts.  The 
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and  any  obvious  contact  with  a  source  of  infection     The  fifth  column  shows 
found  (+)  or  not  ( -  )  in  the  naso  pharynx,  or  whether  in  the  case  (o> 
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Coiuiiisioiis. 

1.  That  hot,  dust}',  ill-ventilated  atmospheres,  which  provide 
conditions  favourable  to  the  growth  of  the  meningococcus  and 
to  the  occurrence  of  naso-pharyngeal  catarrh,  are  often  associated 
with  the  dissemination  of  epidemic  cerebro-spinal  meningitis. 

2.  That  the  high  comparative  percentage  of  fathers,  whose 
naso-pharynx  was  found  by  us  to  contain  the  meningococcus, 
points  to  the  fact  that  they  probably  are  the  carriers  of  the 
disease  to  their  children. 

3.  That  the  chief  incidence  of  the  disease  in  the  Leith 
epidemic  was  among  children  of  the  lower  classes,  and  that 
this  is  in  favour  of  a  naso-pharyngeal  infection. 

4.  That  infection  of  the  naso-pharynx  is  undoubtedly  an 
important  factor  in  spreading  the  disease. 

5.  That  it  is  advisable  to  isolate  all  contacts  and  to  carry 
out  a  bacteriological  examination  of  the  nose  and  naso- 
phar\'nx.  If  the  meningococcus  be  present  these  cavities 
should  be  disinfected,  and  the  contacts  should  only  be  allowed 
to  leave  quarantine  after  the  naso-pharynx  has  been  reported 
free  from  the  meninsfococcus  on  two  consecutive  occasions. 
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Meeting  X. — July  3.   1907 

l)r  J.  O.  AffLKCK,  Pr€si,Unt,  in  tlu  Chair 

I.  Klection  of   Memiiek 

James  Ritchie,  M.D.,  10  Succotli  Gardens,  was  elected  an 
Ordinary    Member. 

II.  KxiiiitiTioN  OF  Patients 

1 .  Dr  Dawson  Tiinter  exhibited — 

(rt)  A  case  of  rodent  ULCER  ON  THE  NOSE  which  had 
been  treated  by  X-rays  for  three  months  without  eflfcct,  but 
which  \ielded  readily  to  the  radiations  of  10  milhgrammcs  of 
radium. 

(A)  A  case  of  RODENT  ULCER  ON  THE  NOSE  in  a  man 
of  61.  It  had  been  treated  in  other  ways  without  eflfect,  and 
it  measured  on  admission  to  the  electrical  department  }-inch 
across.     There  was  a  raised  hard  marjjin. 

One  application  of  zinc  electrolysis  30  m.a.  for  ten  minutes, 
caused  the  floor  to  heal  over  and  the  lower  part  of  the  raised 
margin  to  melt  away.  One  other  application  has  since  been 
made  and  the  case  has  greatly  improved.  Photographs  of  the 
patients  were  shown. 

2.  Dr  A.  Logan  Tiirticr  exhibited  a  case  of  LUl'US  oi" 
THE  L.XKVNX  successfully  treated  by  the  external  application 
of  X-rays. 

The  patient  was  a  girl,  art.  1 3,  who  had  sulTcred  from 
lupus  of  the  skin  covering  the  nose,  which  had  been  cured  bj' 
the  application  of  X-rays.  Later  she  devclo[)ed  a  similar 
condition  of  the  mucous  membrane  of  the  epiglottis,  ar)'tcnoid 
cartilages,  and  true  cords.  The  laryngeal  condition  was  syste- 
matically treated  by  the  X-rays  applied  over  the  skin  covering 
the  thyroid  cartilage.  No  su|x:rficial  irritation  was  produced, 
the  ra)s  being  alternately  applied  on  either  side  of  the  lar\nx 
and  over  the  middle  line  of  the  neck.  Treatment  was  carried 
out  thrice  weekly  (luriii„'  twelve  months.  The  laryngeal  condi- 
tion was  cured. 

3.  Mr  J.  W.  Struthcrs  exhibited  a  boy,  aged  14  >ears. 
with  a  N.F.VUS  extending  over  the  greater  part  of  the  distribu- 
tion of  the  fifth  nerve  on  the  left  side  of  the  face.      The  n.Tvus 
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was  present  at  birth.  When  8  months  old  the  child  had 
begun  to  suffer  from  fits  ;  when  2  years  old  the  fits  ceased, 
but  left  the  right  arm  weak.  When  i  o  years  old  the  fits  began 
again,  and  the  boy  had  become  a  confirmed  epileptic.  He 
has  also  a  hemiparesis  on  the  right  side,  with  a  slightly  spastic 
condition  of  the  right  arm  and  leg.  On  the  view  that  the 
epilepsy  and  paresis  might  have  followed  subdural  hemorrhage 
from  a  nasvoid  condition  of  the  dura  mater,  as  had  been  found 
in  a  number  of  reported  cases,  and  that  relief  might  follow 
division  of  the  resulting  adhesions,  operation  was  undertaken. 
The  left  external  carotid  artery  was  tied  to  check  bleeding 
from  a  possibly  naivoid  dura  mater,  and  an  osteoplastic  flap 
was  turned  down  over  the  left  motor  area.  The  dura  was, 
however,  found  healthy,  and  the  only  apparent  change  present 
was  some  flattening  of  the  convolutions  and  some  thickening 
of  the  soft  membranes.  The  brain  pulsated  normally  and  no 
further  exploration  was  attempted,  except  the  passage  of  a 
blunt  director  under  the  dura  for  an  inch  all  round  the  open- 
ing, which  showed  that  no  adhesions  of  any  kind  were  present 
in  the  area  explored. 

4.   Dr  R.  Cransttm  Low  exhibited  for  Dr  Norman  Walkei- — 

{a)    Case    of    MIXED     INFECTION LUPUS     VULGARIS    AND 

SYPHILIS,  in  a  woman  aged  27. 

The  present  skin  condition  began  at  age  of  4  years  on 
front  of  legs.  During  childhood  fresh  spots  continued  to 
afipear.  Since  1 5  years  of  age  the  bone  of  foot  has  been 
affected.  Eruption  began  on  face  and  roof  of  mouth  at 
19  years  of  age.  The  only  history  of  tuberculosis  in  the 
family  is  in  the  case  of  her  father,  who  died  of  phthisis. 
At  8  years  of  age  the  patient  says  she  was  almost  com- 
pletely blind  for  7  months.  Her  doctor  said  it  was  a  skin 
growing  over  the  eyes.  Both  eyes  were  affected  simultaneously, 
and  both  recovered  simultaneously.  This  condition  might 
possibly  have  been  interstitial  keratitis.  She  was  admitted 
in  February  of  this  year  to  the  Royal  Infirmary.  She  had 
been  previously  treated  by  X-rays  and  Finsen  light  in  Lanca- 
shire, but  with  very  little  result.  On  admission  all  areas 
affected  were  much  redder  and  more  swollen-looking  than 
now.  The  perforation  of  the  palate  and  the  presence  of 
roundish  pigmented  scars  on  fronts  of  legs  suggested  syphilis. 

Q 
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Locally,  she  was  treated  by  rubbing  in  oleate  of  mercur)- 
ointment  to  all  the  spots  night  and  morning.  From  Februarj' 
19  to  March  29  she  had  pot.  iodid.  gr.  xv.  t.i.d.,  and  from 
May  13  up  till  now  she  has  had  pot.  iod.  gr.  x.\x.  t.i.d. 
She  has  also  had  three  injections  of  tuberculin  ^T.R.'.  The 
op.sonic  inde.x  wa.s  estimated  by  Dr  Shennan,  who  found  it 
to  be  1.05  before  treatment.  After  each  injection  of  T.R.  the 
inde.x  at  first  fell,  and  then  rose  again  above  what  it  was  before 
treatment,  on  May  21  reaching  1.9. 

All  the  affected  areas  are  now  much  better  than  before, 
and  patient  is  able  to  walk  again.  For  the  last  year  she  has 
been  unable  to  walk  owing  to  the  pain  in  the  foot.  The  chief 
interest  of  the  case  is  the  marked  improvement,  which  only  took 
place  after  the  combined  anti-tuberculous  and  anli-syphilitic 
treatment  was  commenced. 

{b)  Case  of  HROMlDi:  ERUPTION  in  a  woman  aged  21.  an 
epileptic,  who  has  taken  pot.  bromide  nfl"  and  on  for  .seven 
years.  Erujjtion  has  lasted  five  years,  and  shows  large,  raised, 
umgating  and  ulcerating  patches,  which  have  caused  very  ex- 
tensive scarring.  The  condition  resembles  a  sxphilitic  condition, 
but  has  improved  rajjidly  on  stopping  the  drug. 

(f)  Case  of  KKYTHEMA  MULTllOKME  of  the  Mcri)cs  Iris 
type,  showing  typical  lesions  on  chest  and  limb.s.  Has  been 
treated  by  as[)irin,  salol,  calomel,  and  latterly  by  calcium 
chloride,  gr.  x.  t.i.d.  For  four  days  has  been  drinking  about 
lour  quarts  of  water  daily,  in  order  to  wash  out  the  system. 
The  condition  has  improved  somewhat,  but  tends  to  relapse. 

{d)  Case  of  .VCNE  KEI.Dll)  in  a  youth  aged  21  years.  On 
.April  9th  of  this  year  he  showed  about  twenty  nodular  lesions 
on  back  of  neck,  with  topical  brush-like  arrangement  of  hairs. 
He  has  harl  ten  exposures  to  the  X-rays  of  twenty  minutes 
each,  at  intervals  of  a  week,  and  the  condition  is  well  on  the 
way  to  recover)'. 

III.  MxiiiHiTioN  OK  SrrtiMi:N> 
I.  Drs  If".  Ford  Koltertson  and  DoiigLis  J/'/?rt/-exhibitctl — 
{a)  Three  rats  showing  [jarcsis  as  a  result  of  feeding  with 
cultures  of  a  diphtheroid  bacillus  ("  bacillus  paralyticans  brcvis  ") 
isolated  from  the  bladder  in  a  case  of  tabes  dorsalis. 

(l>)  Three  microscopical  preparations  showing  ( 1  >  very 
abundant  diphtheroid  bacilli  in  the  brain  of  a  general  paral)  tic  ; 
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(2)  granular  bacilli  in  a  nerve  cell  in  the  brain  of  another  case 
from  which  a  culture  of  a  diphtheroid  bacillus  had  been 
obtained  ;  and  (3)  several  diphtheroid  bacilli  in  a  lymphocyte 
in  the  centrifuge  deposit  from  the  cerebro-spinal  fluid  of  a 
general  parah'tic,  withdrawn  during  life. 

2.  Dr  W.  Ford  Robertson  exhibited  microscopical  prepara- 
tions of  carcinomatous  tumours,  showing  bodies  regarded  as 
protozoan  organisms.  The  specimens  were  prepared  by  the 
ammonio-silver  process,  followed  by  gold  toning  and  cyanide 
decolorization.  They  showed  special  intra-nuclear  and  intra- 
protoplasmic  bodies  in  squamous  epitheliomata,  in  a  carcinoma 
of  the  breast,  in  a  malignant  adenoma  of  intestine,  and  in 
Jensen's  mouse  tumour.  The  phagocytic  action  of  the  poly- 
morphonuclear leucocytes  upon  these  bodies  was  demonstrated 
in  a  squamous  epithelioma.  In  the  malignant  adenoma  a 
group  of  bodies  were  shown  identical  with  those  described 
by  Lowenthal   as  spirochccte  inicrogyrata. 

IV.  Original  Communications 

I.   THE   MAKING  OF  A   SHELF  BELOW  THE 
UNDULY   MOBILE   KIDNEY 

By  Alexis  Thomson,  F.R.C.S.  Ed.,  Surgeon,  Deaconess  Hospital,  and 
Assistant-Surgeon,  Royal  Infirmary,  Edinburgh 

The  principle  of  making  a  shelf  below  the  unduly  mobile 
kidney,  as  an  alternative  to  fixing  the  organ  by  means  of 
stitches,  was  introduced  some  years  ago  in  America,  and 
especially  advocated  by  Harris  of  Chicago.^  So  far  as  I 
have  been  able  to  learn,  it  has  received  very  little  attention 
on  this  side  of  the  Atlantic,  in  evidence  of  which  it  might 
be  mentioned  that  Kocher,  in  the  fifth  edition  of  his 
"  Operationslehre,"  recently  published,  does  not  even  mention 
it.  I  have  therefore  thought  it  desirable  to  bring  the  subject 
before  the  Society. 

With  regard  to  the  causes  of  undue  renal  mobility,  it  must 
be  confessed  that  in  spite  of  the  enormous  amount  of  observa- 
tion and  thought  expended  on  their  elucidation  there  are  hardly 
two  writers  whose  views  will  be  found  to  agree,  and  I  am  con- 

'  Joiirital  of  the  Anierican  Medical  Association,  June  I,  1901. 
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fidcnt  that  were  I  to  express  decided  opinions  on  the  subject 
to-night,  every  member  of  the  Society  would  wish  to  take  part 
in  what  would  doubtless  develop  into  a  heated  controvers)-. 
If,  for  example,  I  were  to  la\-  stress  upon  the  influence  of 
pregnancy  and  parturition  in  the  production  of  renal  mobilitj', 
I  should  be  told  that  the  majority  of  cases  occur  in  nulliparous 
women,  and  that  some  of  the  most  extreme  forms  of  the  con- 
dition are  met  with  in  the  male  sex.  If  I  were  bold  enough 
to  suggest  that  tight  lacing  was  an  influential  factor  in  the 
production  of  renal  displacement,  I  should  probably  find  the 
argument  advanced  that  the  eflects  of  the  corset  vary  with  the 
level  at  which  the  constriction  is  applied.  If  the  trunk  is  con- 
stricted below  the  level  of  the  ribs — in  the  position  of  the 
masculine  waist,  when  such  a  phenomenon  exists—  the  kidney  is 
not  only  contained  securely  within  its  niche,  but  it  will  have 
difficulty  in  indulging  in  its  normal  respiratory  movements. 
If,  on  the  other  hand,  the  constriction  is  applied  at  the  level  of 
the  lower  part  of  the  ninth  or  tenth  rib — the  usual  level  of  the 
female  waist — the  resulting  diminution  of  accommcxlation  in 
the  upper  part  of  the  abdomen  will  certainly  tend  to  favour  a 
downward  slide  of  the  kidney.  It  apjjcars  to  me  that  a  daily 
disturbance  of  the  position  of  the  abdominal  viscera,  such  as 
may  be  caused  by  an  unduly  tight  corset,  will  favour  the 
occurrence  of  mobile  kidney,  and  yet  I  do  not  plead  guilty  to 
regarding  the  corset  as  an  essential  factor  in  the  pnxiuction  of 
renal  displacement.  The  capacity  of  the  upi)cr  part  of  the 
abdomen  may  be  diminished  in  other  ways  than  by  constricting 
the  waist.  Anv  muscular  effort,  such  as  severe  straining  in 
lifting  heavy  weights,  is  associated  with  contraction  and  fixa- 
tion of  the  diaphragm,  and  will  tend  to  produce  the  same  result, 
anfl  therefore  be  liable  to  increase  the  range  of  renal  mobility 
beyond  the  normal  limits  ;  and,  if  the  kidney  is  pre<Iis|)osed  to 
an  abnormal  range  of  movement,  displacement  of  the  organ 
may  readily  be  brought  about. 

A  number  of  observations  have  been  made  by  Becker, 
LenhofT.  Harris,  and  others  on  the  configuration  of  the  trunk 
in  women  in  whom  the  kidneys  are  normally  placed  and  in 
those  with  undul\-  mobile  kidneys.  Harris's  observations  go 
to  show  that  what  he  calls  the  middle  zone  of  the  trunk  — 
between  the  lower  end  of  the  sternum  and  the  lowest  part  of 
tlu-  tenth  rib      in  which  the  major  portion  of  the  normal  ki<lnc_\' 
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should  lie — is  markedl)'  diminished  in  capacity  in  the  subjects 
of  movable  kidney. 

The  fascije  investing  the  kidney  have  been  variously 
named  and  described  by  anatomists,  and  some  confusion  has 
resulted,  without  however  there  being  any  actual  difference 
of  opinion  on  the  subject.  Dr  Waterson  of  the  Anatomical 
Department  of  the  University,  my  assistant,  Dr  H.  J.  Norman, 
and  myself  have  revised  the  matter,  and  we  have  been  able  to 
confirm  the  description  of  the  layers  of  perirenal  fascia  as  given 
by  Zuckerkandel,  Glantenay,  Gerota,  Cosset,  and  others.  If 
the  lower  ribs  are  removed  so  as  to  display  the  diaphragm, 
a  thick  layer  of  fascia — the  transversalis  fascia — is  seen  to 
descend  from  the  under-surface  of  this  muscle,  and  to  split 
into  two  layers,  so  as  to  enclose  the  suprarenal  capsule,  the 
kidney,  and  the  perirenal  fat,  the  space  between  the  two  layers 
being  known  as  Gerota's  space.  The  anterior  layer  passes  in 
front  of  the  kidney  in  very  close  contact  with  the  parietal 
peritoneum,  except  where  the  ureter  runs  down  between  them  ; 
it  ultimately  becomes  lost  in  the  peritoneum,  or  maj-  be  traced 
into  the  corresponding  layer  of  the  opposite  side.  The  posterior 
layer  passes  behind  the  kidney  and  ureter  and  over  the  quad- 
ratus  lumborum  and  psoas  muscles.  These  two  layers,  which 
are  described  as  the  anterior  and  posterior  layers  of  the  peri- 
renal fascia,  do  not  fuse  with  one  another  on  the  inner  and 
lower  aspects  of  the  kidney,  while  they  do  so  above  and  to  the 
outer  side. 

In  cutting  down'  upon  the  kidney,  it  is  necessary  to  divide 
one  of  these  layers  of  fascia  in  order  to  expose  the  organ  ;  in 
cutting  down  from  the  loin  the  posterior  layer  must  be  divided, 
while  in  cutting  down  from  the  front  by  the  transperitoneal 
route,  it  is  the  anterior  layer  which  is  divided.^ 

It  is  obvious  from  the  description  of  this  fascia  that  when 
there  is  any  factor  tending  to  move  the  kidney  unduly,  there 
is  little  or  no  hindrance  to  movement  in  the  downward  and 
inward  direction,  and,  as  the  range  of  movement  increases,  the 
parietal  peritoneum  and  the  anterior  layer  of  the  perirenal 
fascia  are  pushed  forwards  until  a  larger  and  larger  space  is 
formed  in  which  the  kidney  is  free  to  move  about.      This  space 

'  If  the  reader  consults  the  standard  works  on  surgical  anatomy  and  operative 
surgery,  he  will  observe  the  confusion  which  exists  with  regard  to  the  relationships 
of  the  transversalis  fascia  to  the  kidney. 
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is  analogous  to  the  sac  of  a  hernia,  and  the  operation  by  which 
it  is  intended  to  close  the  space  below  may  be  regarded  as 
analogous  to  the  obliteration  of  the  neck  of  the  sac  in  the 
operative  cure  of  hernia. 

The  suprarenal  capsule  on  either  side  has  a  definite  and 
assured  position  on  the  |X)sterior  abdominal  wall,  and  its  attach- 
ments are  so  firm  that  they  would  easily  support  the  kidney 
if  the  two  organs  were  firmly  enough  fixed  to  one  another. 
While  this  is  the  case  in  childhood,  it  is  not  so  in  adult  life. 
As  development  goes  on,  the  suprarenal  becomes  relatively 
smaller,  and  its  attachment  to  the  kidney  becomes  much  looser, 
so  that  it  is  no  longer  able  to  supjxjrt  the  kidney.  In  the  adult 
the  perirenal  fat  insinuates  itself  between  the  kidney  and  the 
suprarenal  capsule,  and  the  connections  between  the  two  arc 
so  attenuated  that  independent  movement  of  the  kidney  becomes 
possible. 

With  regard  to  the  influence  of  external  violence,  such  as  a 
fall  or  blow  in  the  region  of  the  kidney,  most  of  the  cases 
recorded  as  due  to  such  injury  will  not  stand  criticism  ;  the 
relaxation  or  pouching  of  the  parietal  peritoneum,  which  is 
always  associated  with  movable  kidney,  cannot  any  more  than 
a  large  hernial  sac  be  produced  by  violence.  It  is  obvious  that 
a  kidney  with  is  already  movable  but  has  not  given  rise  to 
symptoms  may  do  so  after  an  injury  or  after  violent  exertion. 

I  have  not  been  able  to  .satisf)'  my.self  with  regard  to  the 
influence  of  the  perirenal  fat,  either  in  the  direction  of  prevent- 
ing renal  displacement  when  it  is  well  developed  or  of  favouring 
displacement  when  it  has  become  abscirbed.  My  impression 
is  that  the  influence  of  the  jx-rirenal  fat  dejKrnds  more  on  the 
nature  of  it,  whether  it  is  solid  and  firm,  or  whether  it  is  loose 
and  mobile.  I  have  certainly  observed  kidneys  which  were 
remarkabl}-  mobile  that  were  embedded  in  a  considerable 
amount  of  loose  fat. 

With  regard  to  the  influence  of  the  intra-abdominal  pressure, 
Wolkow  and  Delitzcn,  as  a  result  of  a  large  number  of  cx|»<-ri- 
ments  on  the  cadaver,  came  to  the  conclusion  that  the 
intra-abdominal  pressure  afl!brde<I  considerable  support  to  the 
kidneys. 

It  is  usually  stated  that  the  liver  supplies  the  determining 
factor  in  the  overwhelming  prctlominance  of  abnormal  m'ibility 
on  the  right  side  ;  and  it  would  ap|x:ar  from  the  description  of 
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certain  authors  that  the  liver  pushes  the  kidney  dtnvn  tlie 
smooth  gliding  surface  provided  by  the  psoas  muscle  as  one 
boy  would  push  another  on  a  sheet  of  ice.  The  relationships, 
however,  of  the  two  organs  to  one  another  are  not  so  simple. 
There  is  of  course  no  doubt  of  the  fact  that  the  under  and 
posterior  surface  of  the  right  lobe  of  the  liver  is  in  contact  with 
that  aspect  of  the  right  kidney  which  is  directed  upwards  and 
outwards  ;  but  it  would  appear  to  be  the  case  that,  when  the 
liver  is  displaced  downwards,  a  rotation  of  the  organ  takes 
place,  so  that  the  upper  surface  of  the  right  lobe  comes  to  look 
forwards,  and  it  may  therefore  be  argued  that  instead  of  hepatic 
displacement  necessarily  producing  displacement  of  the  kidney, 
it  might  even  be  held  that  the  rotated  liver,  by  filling  up  the 
lower  outlet  of  the  renal  pouch,  might  hinder  a  downward  dis- 
placement of  the  kidne\',  as  it  would  certainly  interfere  with  its 
palpation. 

The  fact  remains,  however,  that  the  relationship  of  the 
liver  to  the  right  kidne\'  pro\'idcs  one  of  the  accepted 
explanations  of  the  overwhelming  predominance  of  renal 
mobility  on   the  right   side. 

Apart  from  the  presence  of  the  liver,  the  chief  anatomical 
difference  on  the  two  sides  is  to  be  found  in  the  position  and 
attachments  of  the  colon.  In  the  case  of  the  left  kidney  the 
flexure  of  the  colon  is  usually  at  the  level  of  its  upper  pole, 
and  the  flexure  is  fixed  to  the  parietes  by  the  strong  phrenicp- 
colic  ligament ;  the  descending  colon,  which  is  devoid  of  a 
mesentery,  follows  the  outer  border  of  the  kidney.  On  the 
right  side  the  ascending  colon  only  reaches  to  a  little  above 
the  lower  pole  of  the  kidney,  and  the  hepatic  flexure  has  no 
strong  attachment  to  the  parietes. 

This  difference  in  the  position  and  attachments  of  the 
colon  and  in  its  peritoneal  relationships  appears  to  afford  the 
most  reasonable  explanation  of  the  predominance  of  renal 
displacement  on  the  right  side. 

Treatment  by  Operation. —  It  is  only  in  the  small  proportion 
of  cases  in  which  there  are  symptoms  directly  referable  to  the 
renal  displacement  that  operative  treatment  should  be  recom- 
mended, and,  as  a  rule,  an  attempt  should  be  made  in  the 
first  instance  to  keep  the  kidney  in  place  by  means  of  a  belt 
or  a  pad  and  abdominal  bandage.  With  regard  to  the  nature 
of  the  operation  to   be   performed,  while  I  have  obtained  fairly 
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satisfactory  results  for  one  or  other  of  the  many  methods 
emplo)ed  for  fixing  the  kidney  or  its  partially  reflected  capsule 
by  means  of  sutures,  I  must  declare  myself  a  convert  to  the 
procedure  which  consists  in  forming  a  shelf  below  the  unduly 
mobile  organ. 

Since  last  September  I  have  practised  it  on  five  occasions, 
and  have  followed  the  lines  laid  down  by  Harris  of  Chicago  in 
the  paper  to  which  I  have  already  rclcrrcd.  The  patient  lies 
on  his  back  or  with  the  support  of  a  pillow  under  the  loin, 
midway  between  the  dorsal  and  lateral  positions.  The 
incision  commences  at  the  tip  of  the  twelfth  rib,  and  is 
continued  downwards  and  forwards  in  the  line  of  the  external 
oblique  muscle  ;  the  fibres  of  the  three  layers  of  abdominal 
muscles  are  then  separated  in  the  sp'idiron  fashion,  suggested 
by  M'Burney,  and  the  transversalis  fascia,  or,  to  s|jcak  more 
accurate!)',  the  jjosterior  layer  of  perirenal  fascia,  is  divided,  and 
the  space — Gerota's  space — in  which  the  kidney  lies,  is  opened 
up.  The  condition  of  the  organ  is  investigated,  and  its  range 
of  movement  observed,  attention  being  directal  to  the  size  of 
the  space  in  which  it  lies  and  the  extent  to  which  the  anterior 
layer  of  perirenal  fascia  and  the  parietal  peritoneum  have  been 
lifted.  The  perirenal  fat,  if  there  be  any,  should  be  removed 
from  about  the  lower  pole  of  the  organ  so  as  to  |K:rmit  of  the 
close  approximation  and  union  of  the  fascial  structures.  The 
layers  which  are  to  be  bnjught  together  so  as  to  obliterate  the 
lower  end  of  Gcrotas  space  are  the  parietal  jxritoneum  and 
anterior  layer  of  the  perirenal  fascia  in  front,  and  the  [josterior 
layer  of  the  perirenal  fascia  and  the  ajxincurosis  of  origin  of 
the  internal  oblique  and  transversalis  muscles  behind.  The 
parts  being  held  aside  by  suitable  retractors,  the  stitching  is 
commenced  at  the  deepest  part  of  the  wound — interrupted 
sutures  of  chromic  gut  being  used — and  is  continued  bit  by  bit 
towards  the  surface  until  a  complete  shell  has  been  formed. 
Should  the  space  in  which  the  kidney  moves  be  vcrj-  large  and 
the  parietal  peritoneum  be  lifted  up  to  the  inner  side  of  the 
ascending  colon,  the  peritoneum  should  be  divided  in  a  vertical 
direction  immediately  to  the  outer  side  of  the  colon,  and  the 
deepest  lying  sutures  arc  then  pa.ssed  through  the  [icritoncum 
from  within — thus  avoiding  injury  to  the  bowel  or  to  the 
vessels  distributed  to  it — and  at  the  same  time  apprtjximating 
the  parietal  |K-ritoneum,  both  inside  and  outside  the  colon,  to 
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tlie  posterior  abdominal  wall.  Care  should  be  taken  not  to 
include  the  last  dorsal  and  first  lumbar  nerves  within  the  grasp 
of  the  sutures.  The  layers  of  muscle  are  then  approximated, 
and  the  wound  in  the  integuments  is  closed  without  drainage. 

Although  in  some  cases  the  kidney  may  be  found  to 
occupy  a  lower  position  than  normal,  its  capacity  for  undue 
movement  is  completely  arrested,  although  it  is  still  capable  of 
moving  slightly  up  and  down,  as  a  normal  kidne\'  should  during 
respiration. 

The  principle  of  the  operation  is  more  efificiently  and 
satisfactorily  carried  out  if  the  peritoneum  is  opened  outside  the 
line  of  the  colon,  and  I  am  inclined  to  adopt  this  as  a  routine 
practice. 

Compared  with  the  pain  and  discomfort,  and  in  many 
cases  the  prolonged  sickness  and  vomiting  which  follow  upon 
a  nephropexy,  the  patient  after  the  operation  above  described 
is  as  a  rule  no  more  disturbed  than  after  a  herniotomy. 

The  later  results  have  been  excellent,  the  kidney  remaining 
in  place  in  my  cases  when  examined  nine  months  after  the 
operation,  and  those  recorded  by  Harris,  over  two  years. 


2.  TREATMENT  OF  CASES  OF  GENERAL  PARA- 
LYSIS AND  TABES  DORSALIS  BY  VACCINES 
AND  ANTI-SERA 

By  W.  FOKD  Robertson,  M.D.,  Pathologist  to  the  Scottish  Asylums  ;  and 
Douglas  M'Rae,  M.B.,  CM.,  M.R.C.P.  Ed.,  Assistant-Physician,  Royal 
Edinburgh  Asylum 

The  investigations  into  the  pathology  of  general  paralysis  and 
tabes  dorsalis  that  have  led  us  to  employ  specific  vaccines  and 
anti-sera  in  ihe  treatment  of  these  diseases  have  been  the 
subject  of  several  previous  papers,  the  most  recent  of  which 
formed  the  basis  of  a  discussion  at  a  meeting  of  the  Medico- 
Psychological  Association  on  the  i6th  of  May  last,  and 
has  since  been  published  in  the  Review  of  Neiwology  and 
Psychiatry. 

In  the  course  of  these  investigations  we  have  been  able  to 
identify  two  species  of  diphtheroid  bacillus,  which  are  capable 
of  causing  in  rats  a  disease  similar  to  general  paralysis,  and 
which  frequently  occur  in  cases  of  general  paral)-sis   and   tabes 
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under  conditions  which  prove  that  the  organisms  are  invading 
the  patient.  Both  of  these  bacilli  have  a  close  morphological 
resemblance  to  the  Klebs-LofBer  bacillus. 

The  first,  which  we  have  designated  the  bacillus  para- 
lyticans  longiis,  differs  from  the  bacillus  of  acute  diphtheria  in 
producing  no  acid  in  the  control  broth  in  Gordon's  biochemical 
tests,  being  non-virulent  to  guinea-pigs,  but  occasionally  viru- 
lent to  mice  and  rats,  and  in  forming  threads  under  certain 
conditions  of  growth.  The  second,  which  we  have  termed  the 
bacillus  paralyticaus  brevis,  is  distinguished  especially  by  its 
biochemical  reactions.  It  prrxluces  acid  abundantly  in  saccha- 
rose and  glucose  broths,  but  forms  no  acid  in  lactose,  salicin, 
starch,  dextrin,  glycerine  and  control  broths  ;  it  is  not  virulent 
to  guinea-pigs,  but  is  often  very  virulent  to  mice  and  rats. 
VV^e  believe  that  these  are  not  the  onl\-  species  of  diphtheroid 
bacilli  that  are  commonly  concerned  in  the  production  of  the 
to.\a."mia  of  general  paralysis  and  tabes  dorsalis,  but  that,  just 
as  in  the  case  of  the  pathogenic  streptococci,  numerous  different 
but  closel}-  allied  species  are  capable  of  exercising  a  similar 
pathogenic  action. 

Method  of  Vaccinatiou. — The  material  employed  was  a 
suspension  of  a  weighed  quantity  of  the  bacilli  in  2.5  c.c.  of 
sterile  saline  solution  heated  to  60    C.  for  fifteen  minutes. 

The  skin  of  the  limb  was  cleansed  by  rubbing  with  a  10 
per  cent,  lysol  solution,  and  injections  of  the  emulsion  were 
given  hypodermically.  Local  effects  varied  from  the  merest 
induration  at  the  site  of  the  puncture  to  erythema  and  wdcma 
of  the  subcutaneous  tissues. 

The  immediate  general  effects  were  the  production  of  brief 
pyrexia,  flushing  of  face,  headache  and  drowsiness,  while 
increase  of  tremors,  ataxia,  and  a  return  of  lightning  pains 
occurred  in  some  cases.  Mentally,  there  were  remarkable 
changes  in  not  a  few  of  the  cases. 

Case  I. — F.,  a  third  stage,  bed-ridden  G.l'.,  with 
contractures  and  lightning  pains  of  an  intensely  tiistrcss- 
ing  character.  Three  injections  were  given  and  the  pains 
were  increased  for  a  time  after  each.  Three  weeks  after  this 
she  began  to  make  active  efforts  at  dressing  herself  and  walk- 
ing about  with  the  aid  of  a  chair,  and  was  able  to  express  her- 
self coherently,  while  the  pains  .seldom  recurred.  Two  months 
later  she  was  able  to  scrub  floors  and  go  about  the  wards  with- 
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out  support.  She  was  never  able  to  stand  erect  on  account 
of  permanent  flexion  at  the  knees.  This  improvement  was 
maintained  for  a  \"ear,  when  the  patient  was  removed  from  the 
asylum. 

Case  II.  —  F.,  a  third  stage  G.P.,  very  helpless 
and  intensel)-  confused  in  mind.  Three  injections  gave 
temperature  reactions  of  over  100"  each  time.  Increase  of 
trem.ors  and  grosser  impairment  of  speech  followed  the  first 
inoculation.  Shortly  after  the  second  the  patient  talked 
sensibl}'  and  with  clear  articulation,  and  she  was  able  to  go 
about.  Two  months  afterwards  she  relapsed  into  her  former 
condition. 

Case  III. — F.,  a  stuporose  G.P.  in  second  stage.  Three 
inoculations  were  followed  b)'  rises  of  temperature  to  over 
100  ,  and  a  temporary  lucidity  in  the  patient's  mental  state 
was  noticed. 

Case  IV. — F.,  a  non-progressive  G.P.,  the  subject  of 
"  pains  "  and  "  neuralgias,"  had  nausea  and  \omiting  after  the 
first  injection,  and  became  depressed  in  mind  with  exacerba- 
tions of  pains  after  the  second  and  third  inoculations.  Three 
weeks  later  she  became  cheerful,  and  employed  herself  in  house 
work  for  the  first  time  since  admission,  twelve  months  previ- 
ously.     She  relapsed,  however,  several  weeks  later. 

Case  V. — F.,  a  depressed  and  confused  tabo-paraljtic, 
became  lucid  and  gave  a  correct  account  of  her  family  history 
after  the  first  inoculation.  After  two  more  inoculations  she 
employed  herself  in  the  ward,  but  relapsed  once  more  after 
three  weeks   to  her  former  state. 

Case  VI. — F.,  was  in  third  stage  and  bedridden  for  three 
years,  became  excited  and  impulsive  a  few  hours  after  injection. 
She  developed  diarrhoea,  and  had  a  marked  exacerbation  of 
leucorrhcEa.      No  improvement  was  noticed. 

Case  VII. — F.,  a  confused  G.P.  in  the  second  stage,  had 
a  return  of  pains  after  inoculation  on  three  occasions,  and 
became  flushed.  Her  speech,  at  first  more  defective,  became 
for  a  time  clearer  than  formerly. 

Case  VIII. — F.,  an  early  third  stage  G.P.,  became  excited 
and  violent  after  each  injection,  and  improved  considerably  in 
bodily  condition  later. 

Case  IX.  was  that  of  a  medical  man  who  had  been  de- 
veloping symptoms  of  tabes  for  over  two  years.      His  reactions 


2  52      TKKATMKNT    OK    CASES    OF    GENERAL    I'AKALVSIS 

to  inoculations  of  the  toxins  of  a  diphtheroid  bacillus  of  the 
"  brcvis "  type,  isolated  from  his  bladder,  are  interesting  and 
significant.  The  left  arm  was  injected  with  lo  mgm.  of  dead 
bacilli,  and  the  patient  in  a  few  hours  suffered  from  distinct 
malaise  and  had  a  definite  attack  of  lightning  pains  for  twenty 
minutes.  These  had  not  troubled  him  for  a  fortnight  previ- 
ously. There  was  no  rise  in  leucocytes.  Pains  recurred  on 
the  second  and  third  day.  Leucocytes  remained  about  9000. 
The  second  injection  of  20  mgm.  of  bacilli  a  week  later  resulted 
in  a  rise  of  tem[x,-rature  to  99'  at  3  A.M.  The  next  day  there 
was  marked  local  reaction,  and  he  had  considerable  malai.sc. 
There  was  slight  recurrence  of  "  pains,"  and  the  leucocytes  were 
1 6,000. 

After  the  third  injection  he  suffered  from  severe  headache, 
and  had  return  of  lightning  pains  for  half  an  hour,  about  twelve 
hours  from  time  of  inoculation.  Next  day  there  was  a  Icucoctye 
count  of  1 7,000. 

On  the  whole  the  patient  was  better  and  had  not  the  same 
mental  depression  that  accompanied  his  ailment  prior  to  inocu- 
lations. A  fourth  injection  caused  very  marked  malaise,  a 
temperature  of  100.2°,  and  once  more  a  return  of  ihe  pains 
for  a  short  time.  Subsequently  he  cxpres.scd  himself  as  being 
better  in  health  and  much  longer  free  from  pains,  which  more- 
over were  considerabl\-  diminished  in  severity. 

The  results  of  these  observations  would  seem  to  show  that 
repeated  vaccinations  might  prove  a  useful  mode  of  treatment 
in  general  paralysis  and  tabes.  This  belief  is  supported  by  the 
results  of  the  independent  observations  of  O'Brien  in  America, 
who  has  recently  reported  that  he  has  obtained  considerable 
success  by  such  methods  in  cases  of  general  paralysis. 

That  we  have  not  pursued  the  method  further  is  entirel_\- 
on  account  of  the  fact  that  our  original  object  was  to  prepare 
a  sjjecific  anti-scrum,  and  wc  merely  temporised  with  vaccines 
until  the  serum  was  ready  for  use. 

In  our  opinion,  such  vaccine  treatment  would  have  to  be 
carried  out  under  the  following  three  conditions :  ( I )  The 
bacillus  ought  to  be  one  isolated  from  the  [wtient  ;  (2>  there 
slmuld  be  evidence  that  it  is  exercising  a  pathogenic  action 
Upon  the  patient  ;  and  (3^1  the  injections  should  be  carried 
out  under  the  guidance  of  the  leucocyte  count  or  the  opsonic 
index. 
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Preparation  of  the  Anti-sera. — Sheep  were  selected  as  most 
convenient  for  our  purpose,  and,  in  March  1906,  two  healthy 
animals  were  first  of  all  inoculated  with  cultures  of  dead  bacilli 
of  the  bacillus  paralyticans  longiis  type,  isolated  from  the  brain 
of  a  case  of  general  paralysis. 

Weighed  quantities  of  the  living  bacilli  were  then  injected 
once  a  week,  and  the  temperature  of  the  sheep  was  taken 
twice  dail}-.  The  inoculations  caused  a  local  induration  and 
tenderness  at  the  site  of  puncture,  a  rise  of  temperature  of 
from  one  to  two  degrees,  and  a  slighth'  torpid  condition  of  the 
animal.  After  two  months,  as  the  injections  failed  to  cause 
an)'  of  these  phenomena  and  as  the  intra-corpuscular  bacterio- 
l}'tic  index  had  been  raised,  it  was  decided  to  use  the  serum. 
We  have  now  1 2  sheep  immunised  to  various  strains  of 
virulent  diphtheroid  organisms,  6  to  the  b.  paralyticans  long-its 
t)'pe,  4  to  the  brcz'is  t_\pe,  and  the  remaining  2  animals  to 
both  types. 

Obtaining  the  Scriun. — The  animal  is  lifted  on  to  a  specially 
contrived  stool,  the  front  of  the  neck  shaved  and  sterilised 
with  5  per  cent,  lysol  and  carbolic  lotions.  A  large  syringe- 
needle  with  a  bore  of  2.2  m.m.  which  has  been  sterilized  in  hot 
oil,  is  grasped  by  means  of  special  forceps  ;  the  thumb  of  the 
left  hand,  enveloped  in  a  carbolic  swab,  is  pressed  against  the 
external  jugular  vein  low  down  in  the  neck  ;  then  the  needle 
is  plunged  into  the  distended  vessel.  The  blood  is  collected 
in  quantities  of  40  c.c.  in  60  c.c.  glass  tubes,  previously  plugged 
and  sterilized  in  a  hot-air  chamber.  The  serum  separates  out 
in  24  hours  to  the  amount  of  20  c.c,  though  it  often  takes  48 
hours  to  reach  this  quantity.  It  is  now  ready  for  injection, 
though  it  may  remain  in  contact  with  the  clot  for  a  month  or 
so,  till  required. 

Mode  of  Administration. — The  sera  have  been  given  by 
hypodermic  injection,  by  the  mouth,  through  the  nose,  and,  in 
one  case,  per  rectum. 

For  hypodermic  injection  we  use  an  all-metal  serum  syringe, 
which  has  been  thoroughly  cleansed  in  carbolic  lotion,  dried, 
and  then  repeatedly  filled  and  emptied  with  oil  at  a  tempera- 
ture of  over  160  C, — a  method  employed  by  Dr  Stenhouse 
Williams  of  the  Runcorn  Serum-Farm,  Liverpool. 

The  skin  of  the  abdomen  is  carefully  cleansed  with  i  per 
cent,  lysol,  and   the   injection    is   given    with   not   too   small   a 
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needle  [i  mm.).  The  skin  at  the  site  of  puncture  is  pinched 
before  and  after  removal  of  the  needle,  and  held  for  half  a 
minute  in  order  to  seal  the  wound  and  prevent  any  escape.  A 
piece  of  fresh  wool  is  placed  on  the  spot  and  the  fluid  is  left  to 
be  absorbed. 

Given  by  the  mouth  it  is  quite  palatable,  if  some  pepper- 
mint water  or  cassia  is  added.  \Vc  also  administer  it  by 
means  of  an  ordinary  glass  syringe  through  the  nose,  passing 
lo  c.c.  of  the  scrum  slowly  along  each  nostril,  directing  the 
patient  to  retain  the  fluid  for  a  little  time  before  swallowing. 

Loca/  Effects. — There  may  be  no  local  effects  or  merely  a 
little  induration  with  or  without  erythema,  which  in  a  few  cases 
may  spread  and  give  ri.se  to  cedema  and  brawny  swelling  of  a 
large  area  of  the  abdominal  subcutaneous  tissues.  This  is 
readily  subdued  (in  24  to  48  hours)  by  painting  the  skin  with 
a  solution  of  picric  acid.  Some  cases  are  more  prone  lo  this 
reaction  than  others,  and  it  suggests  the  local  formation  of 
to.xins  by  destruction  of  bacilli  in  the  tissues.  It  has  been 
found  also  that  friction  of  the  clothing  during  active  exercise 
is  liable  to  cause  a  degree  of  inflammation,  if  the  patient  is  not 
kept  in  bed  for  the  day  after  being  injected.  Scrum  urticaria 
occurred  in  ncarl\-  every  case. 

When  given  by  the  mouth  local  effects  were  manifested 
by  the  development  of  nausea,  vomiting,  and  diarrhiva  in 
.some  cases,  and  the  occurrence  of  a  feeling  of  hunger  in  nearly 
all  cases. 

General  Effects. — These  were  chiefly  drowsiness,  diaphoresis 
and  malaise,  whilst  polyuria  and  exacerbation  of  chronic 
leucorrhtea  were  occasionally  ob.served. 

Immediate  flushing  of  the  face  often  occurred,  the  patients 
complaining  of  being  giddy  with  a  "  tight  feeling  "  in  the  head 
and  a  "  stiff"ness "  in  the  face.  Some  ex|>erienccd  temporary 
loss  of  vision,  while  others  asserted  thev  felt  as  if  they  were 
drunk.  Vomiting  occurred  in  some  cases  after  hy|>odermic 
injection.  Mentally,  many  of  the  patients  became  more  con- 
fused ;  some  were  hilariously  excited.  The  s|)ecch,  gait,  and 
co-ordination  were  for  a  time  mure  impaired,  whilst  the  tremors 
were  increased. 

The  tcm|)erature  reaction  is  characteristic,  and,  so  far  a.s 
our  experience  g<3es,  it  is  diagnostic.  It  has  for  its  features 
a   rise    to    about    1  oo'   P".   or   more,   when   the   serum    is   given 
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h\'podermically,  and  to  99  or  more  when  given  by  mouth. 
This  rise  occurs  within  twelve  hours  and  is  over  in  twenty-four, 
altliough  in  the  case  of  mouth  administration  it  may  be  dela\-ed 
till  the  following  day. 

The  pulse-rate  is  usually  increased,  but  on  account  of  its 
erratic  character  among  cases  of  general  paralysis  and  other 
forms  of  mental  disease  (well  seen  in  a  study  of  the  charts 
of  these  cases  taken  four-hourly  for  over  a  year),  no  useful  data 
can   be  obtained. 

The  therapeutic  effects  on  the  mental  and  motor  sj-mptoms 
of  the  patients  can  best  be  illustrated  by  a  short  summary  of 
a  (e\v  cases. 

Cases  Treated. 

Case  V. — (C.  S.),  R,  set.  28,  married.  Admitted  in  July 
1906,  in  a  confused,  apathetic  mental  state,  being  rather  fatuous 
and  facile.  There  was  general  muscular  enfeeblement  with 
paresis  and  ataxia  of  gait,  Rombergism,  absence  of  knee-jerks, 
considerable  dysarthria,  and  marked  labial  and  lingual  tremors. 
The  pupils  were  very  irregular,  unequal,  and  sluggish  to  light 
and  accommodation. 

In  August  she  developed  a  congestive  attack  lasting  twelve 
da\'s,  during  which  she  had  ten  severe  epileptiform  seizures 
which  left  her  with  flaccid  paralysis  of  the  right  arm  and  leg 
for  a  few  days.  A  month  later  she  had  another  similar  attack 
lasting  two  days,  during  which  a  leucorrhoeal  condition  was 
aggravated. 

Serum  treatment  was  begun  on  the  24th  September  and 
had  the  usual  effects.  In  January  a  sensation  of  "  pins  and 
needles,"  lasting  for  twenty  minutes,  was  all  that  occurred  to 
suggest  an  abortive  congestive  attack.  In  February  she  had 
so  far  improved  as  to  be  able  to  attend  the  weekly  dance. 
Improvement  continued  up  till  the  end  of  April,  when  it  was 
noticed  that  six  consecutive  doses  of  anti-serum  had  given  no 
temperature  reactions.  About  this  time  she  became  markedly 
constipated  and  developed  a  congestive  seizure  on  the  2nd 
May,  which  caused  a  slight  paresis  of  left  side  of  face  after 
twitchings  had  occurred  over  both  sides  of  face  and  in  left 
arm.  There  was  no  loss  of  consciousness,  and,  being  perfectly 
lucid,  the  patient  was  depressed  on  account  of  this  return  of 
the  seizures.      On   this   occasion,  the   temperature,  which  stood 
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at  101  ,  was  raised  to  103  after  20  c.c.  of  serum  had  been 
given  by  mouth.  Three  days  later  she  was  out  of  bed  and 
did  a  hard  day's  work  at  "  spring-cleaning,"  with  no  ill 
etfects. 

Her  present  condition  (July  1907)  is  one  of  almost  com- 
plete lucidity  with  normal  articulation.  The  pupils  react 
briskly,  though  still  unequal  and  irregular.  The  facies  is 
almost  quite  free  from  amimia  and  tremors,  though  the  knee- 
jerks  remain  ab.sent  and  the  tongue  still  shows  fibrillar 
twitchings. 

Case  VI. — (C.  M.),  F.,  jet.  48,  married.  Admitted  in 
June  1906,  with  obvious  s\-mptoms  of  general  paralysis.  She 
became  a  confused,  amnesic,  bed-ridden  paralytic  who  lax- 
huddled  up  in  bed,  unable  to  feed  herself  or  have  control 
of  the  sphincters. 

Serum  treatment  was  begun  in  September.  The  usual 
temperature  and  other  phenomena  were  observed.  Two 
months  later  she  was  up,  able  to  read  a  book  and  to  con- 
verse a  little,  in  January  she  could  knit  and  do  light  hou.se 
work,  recognised  her  relatives  and  appreciated  their  visits. 
This  improvement  has  been   maintained. 

Case  VII. — (Mrs  S.)  F.,  xt.  24,  married.  Admitted  in 
September  1906.  Was  a  bed-ridden,  rapidly  progressive, 
general  paralytic,  with  large  bed-sore.s.  The  knees  were 
acutely  flexed,  there  were  marked  tremors,  the  s|jcech  was 
inarticulate  and  unintelligible,  and  there  was  complete  ab.scnce 
of  intelligent  response. 

Injections  were  begun  on  September  24th,  and  were  fol- 
lowed by  tyjjical  and  well-marked  reactions.  Two  months 
later  the  bed-sores  had  healed,  and  she  was  able  to  get  up  for 
a  little.  Improvement  has  continued,  and  she  is  now  actively 
and  intelligently  employed  in  the  wards.  Beyond  a  slight 
degree  of  facility,  she  betrays  at  present  no  mental  symptoms 
of  her  disease,  and  the  motor  signs  are  limited  to  fixe<I  pupils 
and  abolition  of  knee-jerks. 

Time  does  not  permit  of  a  further  individual  survey  of  the 
ca.ses,  but  we  may  here  summarize  the  results  obtained  up  to 
the  present. 

Altogether,  26  ca.ses  of  general  paralysis  have  Ixrcn  sub- 
jected to  the  anti-sera,  and  all  of  these  have  yielded  a  pisitivc 
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result  as  regards  temperature  and  other  phenomena.  Two 
cases  of  tabes  have  also  shown  similar  reactions.  With  regard 
to  the  therapeutic  results,  out  of  i  2  cases  under  our  own  im- 
mediate supervision  for  over  a  period  of  at  least  three  months, 
I  o  have  shown  remarkable  degrees  of  improvement.  Of  5  cases 
treated  indirectly  by  us  for  a  sufficiently  long  period  to  obtain 
therapeutic  results,  3  have  improved  up  to  the  present,  and  i 
has  become  well  enough  to  leave  a  mental  hospital  and  to 
enjoy  ordinary  social  life,  and  is  considered  capable  of  taking 
care  of  himself  The  remaining  2  have  become  progressively 
worse,  in  spite  of  vigorous  application  of  the  sera.  One  of 
them  was  in  a  state  of  almost  complete  remission  for  a  time, 
but  relapsed  completely  while  not  under  medical  supervision. 

In  the  case  of  the  medical  man  with  tabes,  the  employment 
of  an  anti-serum  prepared  from  his  own  particular  diphtheroid 
resulted  in  typical  temperature  reactions,  considerable  malaise, 
and  an  immediate  return  of  lightning  pains  at  first.  He  has 
now  been  under  serum  treatment  for  five  months.  In  a  recent 
letter  he  states  that  he  has  had  a  period  of  six  weeks  almost 
entirely  without  pain  or  any  sort  of  unpleasant  sensation,  till 
a  week  ago,  when  he  felt  occasional  and  slight  twinges  and 
dull  aches.  He  is  satisfied  that  the  severity  of  the  pains  is 
greatly  diminished,  while  the  duration  of  the  periods  of  re- 
mission is  increased.  Similar,  but  less  striking,  improvement 
has  occurred  in  another  case  of  tabes  of  over  twelve  years' 
standing,  which  has  been  but  a  short  time  under  serum 
treatment. 

Control  Cases. — It  may  here  be  convenient  to  refer  briefly 
to  nine  cases  which  were  subjected  to  the  anti-sera  in  order 
to  control  our  observations  in  the  cases  of  general  paralysis. 
Three  were  cases  of  dementia  prsecox,  three  of  excited  melan- 
cholia, two  were  suffering  from  alcoholic  dementia,  and  one 
laboured  under  epileptic  mania.  They  all  had  the  anti-sera 
on  at  least  three  occasions,  two  cases  having  them  as  often  as 
eleven  and  ten  times  respectively.  In  none  of  these  did  any 
specific  reaction  occur  after  mouth  administration,  and  any  rise 
of  temperature  subsequent  to  injection  could  readily  be  ex- 
plained  by  other   factors. 

Dr     Alex.     Russell,    at     present     assistant  -  physician     at 
Morningside    Asylum,  made  daily   observations   over  a   period 
of  four  months  on  the  leucocytes  of  some  of  the  cases  treated 
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by  serum.  He  found  that  in  the  cases  of  general  paralysis 
there  was  no  material  change  in  the  numbers  of  Icucoc)  tes,  or 
in  differential  counts  after  injection  of  the  anti-sera  ;  whereas 
in  control  cases  in  most  instances  there  was  a  decided  rise  in 
the  number  of  leucocytes,  while  the  polymorphonuclear  per- 
centage showed  a  tendency  to  rise. 

Control  Sera. — Cases  of  general  paralysis  were  also 
subjected  to  other  sera  in  order  to  test  the  specific  character 
of  our  anti-sera.  Normal  serum  was  obtained  from  each  of 
the  sheep  prior  to  the  inoculations  with  bacilli,  and  this  was 
injected  in  doses  of  20  c.c.  into  ten  cases  of  general  paralysis 
on  more  than  one  occasion  without  the  slightest  reaction. 

A^ain,  nine  of  the  patients  were  injected  each  with  ten  c.c. 
of  polyvalent  anti-streptococcic  serum  and  no  reaction  traceable 
to  it  followed. 

The  reactions  resulting  from  the  use  of  our  anti-sera  could 
not  be  confounded  with  "  serum  disease."  since  they  do  not 
correspond  to  it,  and  they  occurred  only  in  the  general 
paralysis  cases.  Urticaria  and  occasionally  accidental  local 
inflammation  at  site  of  injection  were  the  only  reactions  common 
to  the  cases  of  general  paralysis  and  the  controls. 

As  a  result  of  these  experiences  we  would  formulate  the 
following  general  conclusions  :  - 

1.  The  anti-sera  with  which  we  ha\e  been  working  produce 
reactions  which  arc  diagnostic  of  general  paralysis  or  tabes 
after  three  injections. 

2.  Cases  treated  with  these  sera  in  most  instances  have 
shown  improvement. 

3.  A  polyvalent  anti-serum  is  likely  to  be  more  efficacious 
than  either  the  mono-  or  bivalent  serum  we  have  hitherto  used. 

4.  One  of  the  chief  obstacles  in  the  way  of  obtaining  a 
very  potent  serum  has  been  the  loss  of  virulence  in  the  strains 
of  the  organisms  used. 

5.  Lastly,  there  are  grounds  for  believing  that  an  anti- 
toxic serum  would  lie  of  use  in  these  cases,  and  this  we  now 
propose  to  make  and  to  test  u|K)n  patients,  in  conjunction  with, 
or  separately  frr)m.  our  anti-bacterial  serum. 
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microscopical  preparations  show- 
ing abundant  diphtheroid  bacilli 
in  the  brain  of  a  general  paralytic, 
242  ;  and  in  cells  242  :  (3I  micro- 
scopical preparations  of  carcino- 
m.atous  tumours,  showing  proto- 
jioon  organisms,  243. 

Rodent  ulcer,  treated  by  radium, 
p.itient  exhibited,  240  ;  treated  by 
zinc  electrolysis,  patient  exhibitetl 
240. 

Sarcoma,  Ivmpho  —  c.ise  exhibited, 
58. 

Sclerosis  disseminated,  cases  ex- 
hibited, 6,  59. 

.Simpson,  Dr  John  W..  exhibits  for 
Dr  John  Thomson— ii)  case  of 
leucocythcmi.i,  1S9;  \2^  case  of 
rickets,  lf;o ;  ijl  case  showing 
large  rheum.atic  nodules.  190. 

Skirving,  Mr  Scot,  CMC,  exhibits 
patients-  ( 1 )  two  cases  after  opera- 
tion for  ruptured  gastric  ulrcr.  68  ; 
(2'i  c.ise  of  ulcer  of  ankle.  '>8. 

Skull,  fracture  of,  case  exhibited,  34. 

Sphygmomanometer  explained  and 
demonstrated,  72. 

.Spinal  cord,  intcrmedio-lateral  cell- 
system  of— original  communication 
by  Drs  Hnire  and  Pirie,  17. 

Sprue,  ictn.iikable  muscular  lesion 
in — originalcommunication  by  I  )rs 
Hyrom  Uramwell  and  Rol>erl 
Muir,  159. 

Stereognostic  sense,  loss  of,  fmm 
head  injur)-,  case  exhibited,  72. 

Stewart,  Dr  I.in  .Struthers,  elected 
a  member,  33  ;  original  communi- 
cation, opsonic  index  in  diagnosis 
of  tuberculosis,  137. 
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Stiles, Mr  H.  J., exhibits  patients — (i) 
case  after  enterectomy  for  per- 
forated typhoid  ulcer,  10  ;  (2)  case 
of  a  large  neurofibroma,  1 1  ;  (3) 
a  case  of  facial  paralysis,  12  ;  (4) 
infant  after  nephrectomy,  183  ;  (5) 
boy  after  operation  for  a  pyone- 
phrotic  kidney,  184;  (6)  a  girl 
after  resection  of  the  ileo-c;Ecal 
region,  185  ;  (7)  girl  after  opera- 
tion for  tuberculous  osteomyelitis 
of  tibia,  186  ;  (8)  an  infant  with  a 
large  congenital  encephalocysto- 
cele,  188. 

Stomach,  ruptured,  exhibited,  71. 

Struthers,  Mr  J.  W.,  exhibits  patients 
— (i)  case  of  intussusception,  66  ; 
(2)  case  of  n;tvus,  240. 

Sym,  Dr  G.  W.,  exhibits  patients — 
( I )  a  patient  after  Kronlein's  opera- 
tion had  been  performed,  33  ;  (2) 
a  case  after  double  enucleation  for 
glioma  of  the  retina,  34. 

Syphilitic  lesions  of  nervous  system, 
cases  exhibited,  63,  188. 

Systole,  extra-,  varieties  of,  original 
communication  by  Dr  W.  T 
Ritchie,  142. 

Tabes  dorsalis,  treated  by  vaccines 
and  antisera — original  communica- 
tion by  Drs  Ford  Robertson  and 
Douglas  M'Rae,  249. 

Talipes,  equino-varus,  case  ex- 
hibited, 6g. 

Thalamus,  optic,  hasmorrhage  into, 
cases  exhibited,  59. 

Thomson,  Mr  Alexis,  original  com- 
munication— the  making  of  a  shelf 
below  the  unduly  mobile  kidney, 
243  ;  exhibits  patients — (i)  case  of 
cyst  of  the  mesentery,  62  ;  (2)  case 
of  hitmorrhagic  pancreatitis,  62  ; 
exhibits  a  clamp  devised  by  Dr 
Roosevelt  of  Denver,  Colorado,  16. 

Thomson,    Dr   John,   original   com- 


munication— acute  cerebro-spinal 
meningitis,  loi. 

Tibia,  osteomyelitis  of,  case  exhibited 
after  operation,  186. 

Tongue,  epithelioma  of,  specimen  ex- 
hibited, 72. 

Treasurer's  annual  statement,  2. 

Tuberculin  in  the  treatment  of  dysp- 
ncea,  67  ;  in  the  treatment  of  lupus, 
66. 

Tuberculosis — original  communica- 
tion by  Dr  Byrom  Bramwell,  38; 
notification  of — original  communi- 
cation by  Dr  Alexander  James,  88  ; 
opsonic  index  in  the  diagnosis  of — 
original  communication  by  Drs 
Ian  Struthers  Stewart  and  Peel 
Ritchie,  137. 

Tumour  of  brain,  case  exhibited, 
59  ;  of  kidney,  case  exhibited,  60. 

Turner,  Dr  A.  Logan,  exhibits  a 
case  of  lupus  of  the  larjnx,  treated 
by  X-rays,  240. 

Turner,  Dr  Dawson,  original  com- 
munication —  electrical  conduc- 
tivity of  the  blood  and  urine,  77  ; 
exhibits  patients  —  (i)  case  of 
rodent  ulcer  treated  by  radium, 
240  ;  (2)  case  of  rodent  ulcer 
treated  by  zinc  electrolysis,  240. 

Ulcer,  perforated  typhoid,  case 
exhibited  after  operation,  10  ; 
gastric,  perforated,  cases  exhibited, 
68  ;  of  ankle,  case  exhibited,  68  ; 
rodent,  cases  exhibited,  240. 

Urticaria  pigmentosa,  case  exhibited, 
191. 

Watson,  Dr  Chalmers,  original  com- 
munication— diseases  commonly 
regarded  as  of  gouty  origin,  98  ; 
demonstrates  the  etifects  of  oat- 
meal on  the  thyroid  gland,  76. 

Webster,  J.  H.  Douglas,  M.B., 
Ch.B.,  elected  a  member,  97. 
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